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ACCESS TO TELECOMMUNICATIONS 
TECHNOLOGY 



FRIDAY, SEPTEMBER 30, 1994 

House of Representatives, 
Committee on Energy and Commerce, 
Subcommittee on Telecomml^-ications and Finance, 

Washington, DC. 

The subcommittee met, pursuant to notice at 9:45 a.m., in room 
2123, Rayburn House Office Building, Hon. Edward J. Markey 
(chairman) presiding. 

Mr. Lehman [presiding]. The hearing will come to order. 

Chairman Markey will be along very shortly. He is detained at 
a breakfast downtown and is on his way here, but we will begin 
the hearing this morning without him. 

I am Congressman Lehman. The hearing this morning is on the 
education and access to telecommunications technology. 

I want to thank you all for coming and I want to thank Chair- 
man Markey for holding this hearing on an issue that affects our 
Nation on the most basic level, the ability to properly prepare our 
young people for a rapidly changing world of information and com- 
merce. 

There is much talk about the information superhighway and how 
the information revolution will affect our Nation*s economic com- 
petitiveness. We usually discuss the information revolution in 
terms of maximizing worker productivity and improving the bottom 
line for business in the global economy. But there is one major sec- 
tor in our Nation that is being left to scavenge back on the home 
front during the information revolution. That sector is education. 
Students cannot be adequately prepared for use of technology in 
the workplace if they are not educated with computers and other 
technology in the classroom. 

Being able to program the VCR, play video games, is simply not 
good enough. We as comm.unity leader, as policymakers and as con- 
cerned Americans, must take the lead in helping our schools take 
advantage of computers, telecommunications and other tech- 
nologies to ensure that our children are eager to take on the world 
and its educational resources. 

We have seen remarkable changes in learning technology over 
the past quarter century, and yet technology has not transformed 
schools to the degree that it has transformed other aspects of our 
society. In fact, a teacher from the little red schoolhouse of the last 
century, could walk into many classrooms today and feel com- 
fortable, because so little has changed. 

(1) 
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While many schools have and use computers in instruction, few 
schools have the capacity for any degree of two-way voice and data 
and digital networking with databases, and with other schools. 
Only 12 percent of U.S. classrooms even have a telephone. Only 4 
percent of teachers have a modem, and only 4 percent have access 
to the Internet. This information from an NEA survey. 

The classroom remains isolated and simplistic at a time when 
the world is becoming interactive and complex. We are letting our 
budgetary and other constraints limit the possibilities for our stu- 
dents, our future work force. Instead of yielding to these con- 
straints, I believe we must push ahead with innovative ways of 
meeting our children's technological needs. 

Early year this year, Congress mailed the initial plans to meet 
these needs when we passed the Goals 2000 legislation, which in- 
corporated the use of technology and telecommunications in achiev- 
ing the national education goals. This legislation, as well as the El- 
ementary and Secondary Education Act reauthorization, which 
does include a title for technology for education for the first time, 
set the standards which schools must aim for. Unfortunately, the 
schools have not been provided with the tools to meet these stand- 
ards. 

A report by the National Institutes of Standards and Technology 
•underscored this fact when it determined that the computer base 
in elementary and secondary schools is completely inadequate to 
meet the telecommunications applications of today. The report 
notes that 80 percent of the computer base — of 80 percent, over 50 
percent are Apple-IIs or older. This puts the students-to-computer 
ratio of 14 to 1 in the United States in proper perspective, as most 
of the equipment is obsolete. If there are 14 students sharing one 
computer, and that computer is 10 years or at least 4 generations 
old, it is obvious that very little innovation is taking place. 

While these computers are adequate for routine tasks, such as 
games and drills, education software is no longer developed for 
them and the students are definitely not learning to use equipment 
that they will encounter in the workplace. This is like teaching stu- 
dents to drive on a modem highway in a Model T. That is assum- 
ing that the teachers are able to teach the students how to drive. 

Less than half of school districts in the United States have an 
introductory computer course for their teachers. Because of this 
lack of formal training, teachers must learn as they go along, and 
often only when the school computer is available. As a result, it 
takes teachers an average of 5 to 6 years to develop expertise in 
computer use, which can be relayed to their students. This from a 
recent NEA study. 

An additional gap in the quality of educational technology is the 
lack of connections between schools and businesses. For example, 
in a State that boasts of cutting-edge technology companies, it is 
appalling that my State of California ranks dead last nationally in 
the computer-per-student ratio. 

I believe that business and schools should link up to provide our 
children with effective technologies that will prepare them for our 
modem workplace. That is why I, along with Congressman Lewis 
and Congressman Cooper, have introduced legislation which would 
provide incentives to businesses to share outdated equipment with 
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schools and establish a fund to improve schools* telecommunication 
capabilities. 

The Classroom Technology Act encourages elementary and sec- 
ondary schools, colleges, libraries and other information sources to 
join together to share the resources they have through tele- 
communications. Once the urban and rural regions of the country 
are linked, connections to national networks of information and 
programming will be much easier to make. 

I strongly believe that the convergence of information and tele- 
communications will allow students to overcome income, geography 
and other barriers to learning. This could only benefit us as a soci- 
ety and as a Nation, because these students will grow up more ag- 
gressive and well rounded when it comes to information technology. 

I hope that from these hearings we will increasingly be able to 
draw attention to our deficiencies in telecommunications and tech- 
nology and that we are able to fill those gaps in the near future 
with the help of educational experts, government agencies, tele- 
communications and technology companies, as well as the business 
community. To fail in this endeavor will be to doorr our young peo- 
ple to a second-rate education and our Nation to a second-rate fu- 
ture. 

I think this is a great challenge we have before us. This is a very 
exciting area, but one we have to embark on as a Nation if the stu- 
dents of today are really going to be able to compete in the world 
that is unfolding before us. Time is of the essence and I think we 
have gotten on this road not a moment too soon. 

I yield to the gentleman, to Mr. Hastert. 

Mr. Hastert. Thank you, Mr. Chairman. 

We are here this morning to explore the use of techr olog>' in edu- 
cation and how we Can better encourage its use across this country. 
The issue is certainly related to the "orevious questions that we con- 
sidered in this subcommittee in encouraging the development of the 
information superhighway. Because this is the last hearing of this 
subcommittee in this Congress, it may be appropriate to take a mo- 
ment to commend the past work of the committee on H.R. 3636 and 
H.R. 3626. 

I hope we are able to bring a bill to the Floor in the next Con- 
gress that will bring open and fair competition to the telecommuni- 
cations industry. The development of the superhighway will con- 
tinue to be stalled, and hence education will continue to be stalled, 
until we are able to foster this freedom in the marketplace. 

Thus, I see this hearing as an opportunity to learn more about 
the role of technology in education. I am particularly interested in 
the role of distance learning technologies, because I have a consor- 
tium of 13 schools involved in a distance learning network involv- 
ing the Illinois high-tech high school and math and science school 
and spreading that knowledge out to a consortium of other schools 
in a network around it. 

This is centered at Waubonsee Community College, which has 
been named the Center for Distance Learning in the State of Illi- 
nois. So there is very intense interest out there. I understand we 
need to move the technologies along to make sure that thiy contin- 
ues to happen. I have seen this technology make a significant dif- 



ference in the region. I hope to hear about more technologies and 
how they can be used to enhance education. 

And education, I guess, \ve need to look at from different views. 
As Mr. Cooper and I have been involved in an exercise in the fu- 
ture of health care in this country, we see hospitals downsizing, we 
see more home health care, we see the need to be able to educate 
home health care providers — people who are doing that work out- 
side of the traditional medical communities. It is telecommuni- 
cations that is going to have to be a lifeline of information and 
services to those people. So we need to move forward. We need to 
move forward on, quote, unquote, "the superhighway." And I am 
looking forward to the testimony we have today. 

Thank you, Mr. Chairman. 

Mr. Lehman. I thank the gentleman. 

At this time the Chair will recognize the gentleman from Ten- 
nessee, Mr. Cooper, for 5 minutes. 

Mr. Cooper. I thank Chairman Lehman for his great leadership 
on this issue, and it is a pleasure to be at this hearing with both 
Chairman Lehman and my good friend, Denny Hastert. 

Although telecommunications legislation does seem dead for this 
year, I think that this hearing can set the agenda for the next Con- 
gress in helping us establish the information superhighway. I am 
disappointed that we could not pass legislation this year. I think 
that we lost a major opportunity to get a head start in helping the 
youth of America. Too often, the interests of the industry have been 
the focus of congressional debate, instead of the welfare of the pub- 
lic. 

The information superhighway will enhance the lives of millions 
of Americans and the most important benefit, in my opinion, will 
probably be the enormous expansion of educational services. 
Whether it is education narrowly defined or the broad array of con- 
tinuing education services that many, including our own health 
care providers, will depend on. 

One of my priorities as a legislator has been to expand edu- 
cational opportunities for all of our people, especially our youth. I 
am especially aware of this need because my district is primarily 
rural. I can see the potential for first-rate education for every child 
in Tennessee and in rural America, but it will require a national 
effort. 

These are tough fiscal times for our country. There are many 
good initiatives that deserve funding, but we are in a budget 
crunch. The challenge before us is to ensure our children's future 
without pushing us deeper into debt. 

Tennessee has an innovative program called the 21st Century 
Classroom. It is making great strides in improving the quality of 
learning, but the problem the State is running into is that schools 
still have leaky roofs and limited classroom space. How can we pay 
for advanced technology when we can't even maintain the buildings 
to house them? We have to create new partnerships with industry 
to provide incentives to help our schools and to leverage limited re- 
sources. 

I am an original cosponsor of Rick Lehman's Classroom Tech- 
nology Act of 1994. It is not the solution to all of our problems, but 
it is a solid first step toward a solution. 



I especially like the provision that grants businesses tax breaks 
for donations of technology equipment to schools. Since the turn- 
over for computers is less than a year these days, this program 
could be a watershed for many of our schools. 

There is another problem that must be addressed to realize the 
full potential of techiiology in the classroom. As Chairman Lehman 
pointed out a while ago, sometimes it takes 5 to 6 years to enable 
a teacher to become an effective user and sharer of technology.' 
This is simply unacceptable. 

These days equipment is second rate after 6 months. We must 
ensure that our teachers are trained to utilize new tools before 
even they have it in their classrooms. It would be a tragedy to con- 
nect every school to the superhighway, only to have them travel at 
minimum speeds. 

Our task is not easy. And in this information age, we not only 
have the desire, but the tools for a world-class education system. 
What is left is to create a blueprint for how to achieve that system. 

I thank the Chair. 

Mr. Lehman. I thank the gentleman for his comments. 

At this time, I will call the first panel up to the desk here. That 
would be Hon. Linda Roberts, Director, Special Advisor, Office of 
Education Technology; Dr. Lois Harrison-Jones, superintendent of 
Bostc^n Schools; Mr. John T. Kernan, chairman and CEO of 
Lightspan; Dr. Ron Rescigno, from Hueneme School District in 
California; Ms. Connie Stout, the director of Texas Educational 
Network; and Dr. Shirley L. Malcolm, head, Directorate for Edu- 
cation and Human Resources Program of the American Association 
for the Advancement of Science. 

Thank you all for joining us today. 

As this may be, as Mr. Hastert pointed out, the last hearing of 
this committee, but I really think it is the beginning of an impor- 
tant journey for the committee and for the Congress and for our 
country into the future. And I think as this issue develops and the 
policies are created, everyone will remember that they were in the 
room here for the first time we took this up in a serious manner. 

Welcome, Ms. Roberts. And I know that Secretary Riley had in- 
tended to be here today. We understand that the death of his fa- 
ther unfortunately prevented that and our sympathies are certainly 
with him. But are equally delighted to have you here today. 

And I will just ask that each of the witnesses will — we will put 
your entire statements and the materials into the record, and ask 
that you summarize as best you can. 

And I will recognize Ms. Roberts first. 

You may proceed. 
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STATEMENT OF HON. LINDA ROBERTS, DIRECTOR AND SPE- 
CIAL ADVISOR, OFFICE OF EDUCATIONAL TECHNOLOGY, DE- 
PARTMENT OF EDUCATION; LOIS HARRISON-JONES, SUPER- 
INTENDENT, BOSTON PUBLIC SCHOOLS; JOHN T. KERNAN, 
CHAIRMAN AND CEO, THE LIGHTSPAN PARTNERSHIP, INC.; 
RON RESCIGNO, DISTRICT SUPERINTENDENT, HUENEME 
SCHOOL DISTRICT; CONNIE STOUT, DIRECTOR, TEXAS EDU- 
CATION NETWORK, TENENT PROJECT, UNIVERSITY OF 
TEXAS, ATJSTIN, COMPUTATION CENTER; AND SHIRLEY M, 
MALCOM, HEAD, DIRECTORATE FOR EDUCATION AND 
HUMAN RESOURCES PROGRAMS, AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 

Ms. Roberts. Thank you very much. 

I would like to submit Secretary Riley's written statement for the 
record. As you know, he very much wanted to be here today to lend 
his strong support for the committee's work on telecommunications 
pol.'cy. He especially asked me to convey to you his appreciation for 
your willingness to take on very difficult and sensitive issues in the 
ever-complex technology arena. 

Personally, however, it is also a great pleasure to be here today, 
especially as I think about how far we have come in the past dec- 
ade or more. As you well know, the role of technology and tele- 
communications in education has changed radically. 

Before joining the Secretary as his Special Advisor on Tech- 
nology, I had the privilege to serv^e Congress at the Office of Tech- 
nology Assessment. For a long time, technology, be it use of com- 
puters, telecommunications or even video technology, were seen as, 
quite frankly, nice, but not necessary. Today we in the Department 
of Education, and I believe we in the fiela, and you in Congress, 
firmly believe that technology is an essential component for achiev- 
ing a world-class education for every student, be they students in 
Tennessee, in California, in Illinois, all across the country. And 
there really is an incredibly strong consensus for our use of tech- 
nology in effective ways. 

When schools and districts started to examine the role of 
networking and distance learning and on-line information re- 
sources, they really had a hard time in getting the attention of the 
major providers or the technologj' experts in our universities and 
research centers. Today, however, education is increasingly seen as 
the partner in building and deploying the National Information In- 
frastructure. And my message is we have truly come a long way. 

On Wednesday, I traveled to Boston to meet with groups plan- 
ning Massachusetts' educational technology network. As in other 
States, educators, superintendents, teachers, school board mem- 
bers. State officials, are working with the business and industry 
community and the providers in both the public and private sector 
to bring the information highway to students all across their State. 



communications rate policies, the need for teacher training, the 
need for better instructional resources, and they are grappling with 
the need for institutional change. 

In Indi.nna or Ohio, in Massachusetts or Nebraska, the concerns 
are similar. But the solutions are different. A Conference of State 
Telecommunications Leaders, was held in Texas last week, and 
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jointly sponsored by the National Science Foundation, the Depart- 
ment of Education, and the Department of Commerce. This con- 
ference, which, by the way, was ably put together by Connie Stout 
and the University of Texas at Austin, made clear to all of us that 
States are really making significant investments to build tech- 
nology capacity. 

Some States are having an easier time than others in allocating 
funding resources and in developing workable solutions. In working 
with their local phone companies and cable companies, States and 
communities are finding that rate structures can vary widely, and 
that leadership at all levels is essential. 

1 would like to just reiterate the major point of our testimony 
and the major point that the Secretary has been making oyer and 
over again in his meetings with Members of Congress, with the 
FCC, and other leaders in government. The technologies that we 
have today and those that are on the horizon are powerful tools to 
meet our Nation's education goals. If we are to meet those goals, 
all students, not some students, must have access to them. Both 
the connections to new telecommunications and information re- 
sources and the basic access services to these resources, in the Sec- 
retary's view, if they are for learning, ought to be free. In other 
words, you shouldn't have to worry if you are a teacher or student 
about what it is going to cost to do the work of learning. 

But we know that there are tremendous investments that have 
to be made. And if they can't be free, then at least they should be 
as affordable as possible; so that we can ensure that all our edu- 
cators and our students get the maximum benefit from these new 
resources. 

In my remaining time, I want to highlight what we are doing at 
the Department of Education to work towards these goals. In fact, 
as our testimony shows, the administration's efforts and the efforts 
of other Federal agencies along with the States, and the private 
sector, are working to help us realize the potential of the informa- 
tion infrastructure for education and lifelong learning. 

We have really begun to assume our leadership role in the De- 
partment of Education. We believe we can convene the key players. 
We started it last May in our National Conference on Technology, 
and we continued it this past week in Texas. We expect to convene 
key teams of State planners, all of whom are working on tech- 
nology, in March of this year, and bring them together with the 
private sector, with the other Federal agencies, so that we can con- 
tinue to not just plan but implement, really implement the use of 
technology. . 

I am particularly pleased about what has happened in the Goals 
2000 program. Because what has happened with a very small 
amount of Federal dollars is that we have been literally able to le- 
verage State planning efforts, bringing the right people together in 
the States. So far 38 States have applied for this money and we 
expect more to do so after the election. 

As you noted, our new technology authority in the Elementary 
Secondary Education Act will enable us to take planning to imple- 
mentation, to provide technical assistance and teacher training, 
and to offer technology challenge grants that will bring the best of 
our thinking in the educational field and in the software and appli- 
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cations development sectors, to create the kinds of tools and the 
kinds of learning communities that can make a difference. 

Certainly, we will continue to do research and development be- 
cause we have got to learn more about effective practice and how 
technology and content can come togetht r. We have to design bet- 
ter tools. We have to think about the kinds of support we can pro- 
vide within technology systems that give teachers the training they 
need, and they need it, on-line, and on demand. 

We think we can do a lot more with assessment and we can do 
it together. It is not just the Department of Education, but it is the 
other Federal agencies that are equally involved in this arena, as 
our testimony shows. Clearly, we need to know more about who 
really has access. 

You cited a study by the National Education Association. We in- 
tend for the first time to go out to the field in a national survey 
of schools' connectivity, schools' access to information and on-line 
information resources, the extent to which the broadband network 
capacities are in fact reaching our classrooms. This survey was ap- 
proved by the Office of Management and Budget, I am happy to tell 
you, in record time. And we will be out in the field within a month 
and we will have very good data by January of this year. We 
worked on this survey with input from the FCC and the NTIA, be- 
cause we recognize that this information will be enormously useful 
to them as well. 

I want to just hit one more time the issues of telecommunications 
regulations and policy. This is a very, very contentious issue and 
w.e understand how high the stakes are. But it is important to un^ 
derstand that we have to protect the investments that our schools 
are making to build connectivity connections, to build resources, 
and we can't end up saddling them with a system that is totally 
out of reach and totally unaffordable. And what was so striking at 
our conference in Texas was the tremendous disparity of rates that 
are being cl irged to schools for these learning resources across the 
countr>'. In articular, rural communities seem to be paying a very 
high premium for access. 

So I can assure you that the Secretary intends to continue to 
work closely with Reed Hundt, with the Congress, and with the 
States, to ensure that educators get affordable access to the NIL 

Lastly, I want to mention the interagency coordination that is 
going on. In my view, it is unprecedented. We are truly working 
together at the program level in the agencies, thinking about how 
do we, as a combined sustainable set of programs, build capacity 
and build and deploy applications and resources to our schools and 
to our communities. 

I think that our Texas conference is a really wonderful example 
of how wc can work together and how we will continue to work to- 
gether. Certainly we have only begun and we have much more to 
do to truly bring the power of these technologies to our students, 
to learners of all ages, to really make a difference in the opportuni- 
ties for learning. We look forward to continuing to work with this 
community to see this happen. 

Thank you very much and I will be happy to answer your ques- 
tions. 

[The prepared statement of Richard W. Riley follows:! 
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Testimony of Secretary Riclurd Riley 
Subcommittee on Tclccomnuinicntions and Finance 
C.ummittcc on Uncrgy and Commerce 
U.S. I iouse of ReprcsLMitativcs 
September 30, 1V94 



Mi l .h.iir!n.\n .ind Members of iht- C 'omriiitict': 

• rhaiik sou l(u .iliowing mc the opportunity to lesufy on the potential of iclocommunications 
.ind inlornutKin technologies for educ.ition. It is indeed a pleasure to appear before the 

t v)mmitiee th.u - aj;ain and again - has come up with solutions lo some of the most complex 
■••h alien Rfs lacing our coujury. Mr. Chairman. 1 have seen ihe results of this Committee's 

• \\<>rk across ihe count rv. .md it has made a profound dittci'ence for the American people. 

1 ;ippear bctorc >tn» toduy because chaniics are swcc 'nig thioujjh American schools, libraries, 
coilcjics. and uniscrsities in cvcr> stale t>l lhe union. Many o!' these changes result troin the 
niinuiuction orteleci>inniunications and infomialion leclinolouies into education -- ranging Irom 
casih available ttu^ls such as \oice mail systems, local area networks, and electronic inai) to 
more ct>niple\ conu^uinicalions technologies, such as i\\t-\\a> \ide(> and \oice communication 
jnd access to tlic worldwide lute met. 

In in\ teMimoiiN ttul.iy, I wish to make .i ^nigle, imptul.iiU point: the technob^i'iCN I ha\e 
desciibcil are powcrlul tools to meet our nation s education gu.ils. !| we ;ire tt> meet those g<\ils. 
students nnr-t li.i\e av cess to them 

I )oin \ ice l*iesulcnt Cioie and man> otheis m conunenJing .Members of' the 1 buise for passmg 

II K. ■ les'isl.itioii thai would pros ide a eompetiii\e structure ensuring alioidable rates for 
iei« communications services, .md tlial would peiniit the I cJeral ( {Mnmuiiicatioiis Cuiumission 
lit (■ I to set preieienti.il i.iies lor seiuuils .liul libraiu s. I urge the C ommittee to revisit these 

m tbe ne\i C t^igress. 

I would likw ii> leciMnnu nJ ' ivue advliiioiial steps that I belie\e .iie iieces\ar\ make these tools 
l-io.nlK ail.ii'le Uitth tlv ti'*;/;, , n->n\ to nc'A teleLommunk.uit'iis .mJ inhMiiiation resources 
.111.1 H' , ' » f( . ^ ■ ' tlics^- ie-.ouiee~. ■ h.uild to Iv liee ..i .is ine\peiiM\e .is possible to 

evIiKMloi-. .uivl siuJeii'^ to ensure Mi.it we vet the m.iMmiim Ivneru as a n.ition liom these new 
lesouiLC^ li wevio not t.ike 'Jiese ^itps. \ji ( iMiim m. \u' wili deepen ilic sneio-eeoiKMUie 

^llM^llMi^ ih.tl MOW llllV.tteil OUI ILlUOU 

I he ( osls (>(" Veeess 

I here |s lu^ doiiht th il a su-a.imcd investment will Ix- ne».ess.iiA hi.-.Ul the N.itional hdormatioii 
h.Ii.istruetuie f\lh i.-r cilue.ition Kimgh eMimates nulieate tli.it tiie Lost of this mIraMructui e 
All! raiii'e !iom s; hi!li(«n to SX billion pei >eai loi k-l.^ '.thtmls .iloiie 1 he private sector, state 
I'xAemnients. .iiul seliool disuiets ha\e begun to make sigmJieaiit iir.estnu.'nts. It liiis been 
e iini.ited th.it tot.il annu il espenJitures lot cJueatioiial tt ehnolog> i including hardwure. 
-.oh w. ire. and netwoil^ cipiipment) is ;ippro\uiiatel> SI ..^ to S| S billion. State iiovernments 
.ii«'tic.ire now ^pending .ippiosimateb S?tH) millitm t>n teclinologv lor K- 1 J ethieation l <»r 
example, tile North ( Jioliii.i legislature lecentK made S-iJ million a\ a liable competitively to 
• ehool disineis m Je\elop the Noitli C iirt^ma InloitnatuMi lbgliwa> 1 his iineMment represents 
.1 a.u.uter to .i tluid ol oveiall speiuliii)' on supplies mid eiUMpniciit 

Ml C h.mman 1 ^lo not e\pe».t ihat tbe ledeial goveimiicnt will he able t.. tontnbutv aii> huge 
amoum to this iinestineiit in tnltastruettae We inua. theielore. work togellier to est;ibli'h .i 
legulalorv Iramewoik lot telectimiminieations litnis ih.il will ensure tbe development ol the Nil 
t>ti ejiu .itioa 
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Why Trovitlc Access? 

Cioals 2(i(l(». the iKilitin\ siniicji> h>r riKvlinii the ciiihl Nalmjul l:duc;iliuri Cioals. asks us to hold 
all our cliiltUcn lu lirsili slandani > ot acliicv cnicnl. 1 he lau pr.»\ idc> suppon for siaics arul school 
drslricls as llic> develop new. Iilgli Mandards lor uhal suidcnis shtnild kruvA'and lor planning to 
help locus all educaiituial ell'oris on rcachnig these standards. I hclreve thai the effective use of 
communications and infurrnation technologies are ahsolutelv riccessjr> for meeting these goals. 

Results trom scluuils art)u!Kl the C(>untr\ and from research aulieate that technology does make a 
dilference. S(Miie of the^e inipro\enients are ohvious: xcuec mail and local area networks result 
Ml increased ctMiiniunieation> bet\\cen teachers and stall, and chaser connections between 
teachers and parents. I he Internet brings \ .ihiable and current information into schools that 
»Hilstrips e\en the best nni\ eisit\ liht;ir\ . 

I here are jis.> Mi on;' rcseMieh and e\alMatit^n data. I elee(Mrininnic.:-i(>ns :md infornialion 
leciuiologics lia'.e been shown to meieaNe mteractitm between rnstriMors and lou-per lorniing 
•-tijdents while not oeereasine it.uinuMi.d lorms of contact I'roieets aiound the countrv Irkc the 
( hiistopher ( 'ohinibn^ Middle NvIwh>1 ni I nionC it\. N..1.. t!ie \'al \ erde School District in 
C'.ilifornia. and the .scieni e ( '.»ll.i>">uraii(Mi Proieet f"(. o-\ )s' i belwetn high schools in Illinois and 
scientists .n Vurthwcsiein I ni\LiMiy reeenlly slumn on "^toud M'^rning Aniericii" — have 
reported fesulis ^-iwh dr.iin.ini incieases in test scores, decieases in teacher and student 
.ibscnleeism sutcess ni au.ikeniin' mierest \n stndent^ who U.wc not responded t(^ traditional 
iivariiciiun. .iiui nnpi'ilant k. lining e\pirrienees h)r students who h.i\e been able to inlerael and 
WDrk With slUtlents. tcjchers. and prolesMtwials around the world. Keseareli on the use of 
leleeoniniumcatitMis and other leehnologies h> students with disabilrties has indicated thai alnio: i 
tlirec-quarlers ol sehoi^l-age children witli disabilities were able to remain in a regular classroom 
and 45°., \vere able to reduce selu)t>l-rel.ited services. H;ised on the results of these and other 
proieets. there is a conipelling e;ise for teachers ;ind learners t(» ha\e lull access to technological 
tools. 

It rs important to reet^gni/e ih.tt while st>nie sclun^K ha\e apftlied tecluu^log> to education with 
success, others ha\e met with lrirsir.itit)n. features o\' suecessUil sch()t)ls are worth menlioning: 
lirsi. ilivre is a plan that dellnes what the teelint>K)gy is to do, what it will cost, and how ii llts 
into teachers' instructional strategres. Second, irnestnicnts rn hardware and sol iw are are matched 
b\ spending lor stall" development and on-site technical support I bird, computers are connected 
to each other \ia local area networks, and to the tnitside wt^rld via '.he Internet, to increase 
produclivit\ .Old access \o inform.iiitui .And fuialK. teehnolov:> is treated in these schools as an 
insiruelionai tool iust like the blackboard and textbooks, and tlieref.He is present rne\erv 
classroom, not lUst rn a cnuiputer lab. Irbrai\ or media center. 

Aru»ilier re.ison lor eiMiig all students jl. ess to teleeoniniumeatrons and informatiiMi technology 
!s the drreclron ol the .American eeoiiom> Nb^st new !iiv:h-pa> ing |obs rei.)uire skills in linding. 
anaK/inji. .uul manipnlatin}j !iiloim;iiion and mlormatton teehru)lnt'ies pla\ an rniporianl role in 
keepmg I '.S. businesses competitive in wt>r!d markets. I he Wall Sitm Journal reported a few- 
weeks .ii!t) th.il these lechnoloi'ies are essential to m.m\ mdusiries. .uul "st^phisticated ctuiiputer 
netw.-rks ..h.ive biromc mlorm.Umn l.ictories that speed rriiio\alion ,irid ctunpress prtKluet 
i>(k- Amviic.in eomp.inies .ue their undi'.pnted m.ister - " Studeni^ who are .adept users of 
mlormalron lechru>loi'\ clear l\ have an advantaee rn a hiiHiK compLtiiive n^b market l iirtber. il 
these techru^lones have done so much \o imrcise the prt^lltabilitN o\ .\menean business, then we 
muM appb them rn the n.itions sclionK. In .iddiluMi. lor man\ smdenis with dr*.abilrties, 
ti.i hnoloev pnw kIcn ,i means to wutk and Ivconie jModuetive t iti/cn ^ 



'IK;., s,.,. I l,,.i, I, J, I ( „^,.^ I s I I . , .Mil e.ul \n ( .unputer 
\i-r\'.t.ik'. " Si-piindn-: l''-;} p | 
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(jiviiig our slutients .uvcss is iiupoii.uii run just to iu'lp tlu'tu lod.iy injl also lo build .i n.iiloii 
of learners who .irc prcp.iri'd \ o use inf(Hni.uion for ilu-ir etui re lifoiinio*;. The private scaor 
shouki be looking to tlfvclop .1 (uimw ni.irkct oi AnK'ric.inb who will ubc new 
lelecoinmiHiications resourtcs. noi just lookii^g to make a profii from st-lliiig services 10 
schools. If we provide C(MinecUoiib lo the sclu^ob. today, the pavntf in the future will be vt-ry 
gre.u. especial iv lor tek'coiuiuumcaiic^iis firms. 

l-inallv, 1 would like to draw 'jleaily ihe comieelion beiucen coiiiiiiunicatioiis techno lot', les and 
improving ihe way students learn and iiislruelors leach, l.ducaior^ who make full use of 
lechnoiogy hj\e found that it leads lo (»ther ethicalitnial retorms includinii more indiMdnali/,cd 
instriielion: an emphasis on meetinu the needs of :dl sludeiils. regardless of socit^'coiiomic sialus 
or disabilily, increased allenUon lo challenging coiilenl and complex problem solving in the 
curriculum: more tlexihle use of lime in ihe school day; teacher professionalism; greater parental 
involvement in education: and better llnkaues between schools a J the workplace. These 
reforms are critical to niee(ing the National I-diication Cloals. and comnninications and 
information leclmoloiiics will heiji schools to reach them. 

In hyhl of all the benefits of iireater use oi tcchnolog> , we must ensure that these benetlls do r.ol 
accrue lo sludents in wealrh\ conmuniilies alone, or o\\\\ to schonis whose leadership, staff, and 
eommunities has e made a coiiiniitmciit lo technology. I he dramatic success of some schools, 
while olhers - especial h in rural areas and inner-eily neiiihborhoods - remain in dire straits, 
lelis us lhal equit\ is alreadv a p-ohlem. As >ou will see. making technology available to all 
learners r; the guiding nrinvij^le of ourellorts 

The Administration's .\«^cii(ia for ( (nninunieations ami Information 1 cchnoInj»ies 

The term "Naiional inlonnation hitiastruclme" (Nil) lepresftns the ( 'linlon 
.'\dnunl\tr.nitMi's \isiiMi lor ihe tunire ot lelecoTmnunTcatioiis and intornution technologies, 
h describes a seamless web of comnuinicat ions networks, eompnters. databases, and consumer 
electronics ih.u will pui vast .unnunts of nifornianon .u oyiv tingertrps. h will tie together our 
lelcphoiu- svsteni that re.iches 9*)".. of homes; the cable svstcms diat are available 10 inorelhan 
VC'.i of homes; the broadcast television and radio stati()ns; the tellular telephone sysleni and 
other wiicless networks; satellites 1 hat soon will otter piogramining dircniy to owner> of 
dislu's no larger than a salad bowl; and cnonnouv daiab.iscs of inlormation. 1 lie 
AvImimsiraliDn s vision comTnumcates a clear ^oinnuiment to universal service and open 
.iccess. The Nil is being built bv the ptivate st-ei.^r with ilit- Uderal g. \t-riuneni fat ilitaung 
and pit.viding nuenti\es for its development. I he AdmnnMraiion's goal is that all classrooms 
be connecletl \o the Ml l>s ilie sear rotltJ 

What V. ill the Ml lok>k like in sflmoU* t ftiMtlerlhe |i«ili'Aiiiv acilhio 

I j^rith ifuil M//tA fill tin till inmii- nuni iiu sm/'.-c /■» iii\ /■ ■/< //f/s ,i>i,I Muff iH " I'l 
,1 tn ii'utKl ^l iiiii i/iM ^cniin.ir I'll iti\lnn ihi'hi: nil ll:>hh iinJh " Sn. lie iui\ 
r,\ , i\Ctl I'nt'in'li w^poi^i N (nwi li tu hi i \ fr* A»;rni /»;,// ihi m will /'c wi ll- 
i///t '/i/i ./ \Mihnui htninx! in u./// inih! th, th \i \l,tn m, . //>;»■ \Ai//;u/;//r 
/. ,h hi t s III llir hjnl,hn\' i \i litiUVi nu \m/i^'. v nnh t lU h nhu / \ui ituiil tihaiU 
!>t.I:\ i,in,i! ^ln,li nl'^' I't '>\>r, s-^ .-'rwOM'/i/'/^ tnui>^i»u> irf.n tthilhiti ,iihl ffin liip 
nih' ihi- M htu>l\ i.niin 1 lit>n <'<» ihc iuh'iii: t /■» > rihi 'i/v. ^ /' t>tn inlicr i'<liiiiHnr\ 
./,'o\\/'/t tt'iitiitx ,iiiJ !t> tu i(f''l>> ihi niiiiuu :>H,,n>ut!inti iif^'Oil ihi' mill III 
^ri/t i' "^hnilii- />f/s\/i'>? M till h /\w» /.'i/t /h M 1//4 ic^ii't'.i hi /»/>/i;/r ////.■/ /// /'/n.wo 
,i'h, t ii^lh Siiittii' 1/ S /.^ siiiJrnls iii'-n mi ihi-n , ..I'^ynwin icUvninn^ in \\<iU h 
fh>' J,iil\ lu w s I."/./ (intuuou .'"/t '//v (/ u n-niinulr yitt.iih Jmn fi ,im> in\* iii w \ 
.,,»■).»' \ tif""*'^ ,111 i \ i,u .> I hi'- \i,i!i, . t>i";\i A '",/'■! St /.'(■. »/\ 
1;/, » t,mnii>i\' fn'tn nntk {fun i \i mtnt ou- s/if./. r - s uu<:h,} , ^iii\ ii \fh\u{i 
h.tuhnc tinJ U\h'n\ to i//>/f 1 c ohU'd nicwdvc frcin (he lah ht'f on ific ddv^ 
httmcwofk <i\\i\inim'n( Shf /ttOt a </ /"/e/ mcs\wi'e for fhr (auhct tn u^k fur uUn\ 



lo 



12 



on \ to help her f/f/i/v^/z/sv th heller in math She aho h.\ten\ to the next day's 
\chooi rnvrnt to Mr w hether she \houhl mak-j lunch for her tluu}ihter. 

I scenario luis. in t'.ici, occurred at the Webster l-lcnicnlars School in Si. Augustine, Florida -- 
one ofthe slate's model technology schools. Ihc cornniunicalions teehnologles used in this 
school arc i^ll easily available todav . There are other schools in the coimti^- that use tcehnology 
in more conip)c\ ways, such as two-way video and voice conniuinication, collaborative scientific 
experiments conipleled by students around the world, computer ser\ers used to store students' 
work so thai it can be reviewed bv teachers and shared with other students, and hiplop computers 
taken home bv studerus and used to access inlorniation at home by modem. 

From the point ol \ iew of education, there are three parts ot'ihe Nli. Mrst, the network 
intrastnicture that eonneets siies aiound the ssorld. includinu the hardware, software, and 
network ei|uipmenl in schools and learninu sites that allow people to access the neisvork; second, 
the soliware. eurncuhim tools, libraries and other sources of inlorniation that arc valuable to 
educators and students -- broaJK labeled 'applicu ions'; and final I \ .the development of' new 
^ktlls and abilities m the n.UK>n's teachers, inslri.ctors. and education administrai.ors. .Ml three ol 
these c.>nipi>nenis • network mirasiriicture. appl. nations, and skilled people - arc neecssarv parts 

• •1 the .Ml 

I wrsh u> einphasi/e thai piixsical int'rasiiuclure .s onlv part ol the necessar;. investment. 1 he 
oihcrlwi. parts *>r the Ml - applieaiie.ns and people - will requne srimilleant in\estmcnts as well. 
I nless priv.ue sector developers and educators desiun appi ie.it ions that help children learn, and 
leaehers and otlk-r -.cht^ol stalVaic uivcn i>pporUinitKs to leani Ikhv to use these new tools, we 
Will not see ihc benclits of the Ml I he Deparimenfs stiatei^>. outlined below, locuscs on all 
three t'l ih.e^e Lomponciils 

Ihc Depaitincnt of Kducation's Strate«^> fnr Kxpandin*^ .Vcccvs to -- and I \e nf -- 
I elecomnuinicalions and Infonnation l eehnoloiiies 

ila\!p<j leviewed hnelb. the rcquncnicnis lot developinj^ ilu- \ll t.ir evhie.itu>ii. 1 would like to 
describe the step-, wc .iie Kii,i:i-.' i.> help make kleeiiiiiiiHiiiu.:i:.^:i-. and iMloriiiati.'n teehnoloiiies 
.r. .tilahle tt» .ill kaineis 

^ 'Lu:juiLil?lU-l'i'ii''i:c IM.m I he fnsi and nu'si import. ml skp ihe developnieni of.i national. 
I.Mi-j-rjn:!o pl.ir^ lo; iIk' h^c mI kvhn.Oc!". u\ L'vioe.iii.-n lliis pl.ui. deseidH-J in the CinaN 2(li)i). 
1 tin-. .lie .\nieiie.i .\el. will ;n\i'i\e the djvch'f^nicni ofanain'M.jl mmoii Ioi how tcchnolous can 
m^pi.'ve kMiiiiri-j li will be leK'a-.ed iicM \lmi .ilu i cMeiiMve dtah'-jue w ith educators and ihe 
P'lh'k. .iiul the pl.m wil! vii -Liiiv ii.ii mmI'. ihe U'deiai eoi.ise .-i .uisnn. but the .utioiis undeiwav 
.il si ik". li'L .li. .iihl hti<'l lev eb 

^?'i>ICaLkl_Loe.d J e^ lin«>l«'!;\ IManmii- I he set.md p.icce ol the I )epartnienrs straleg\ is the 
support ol plannmc h>i the use u! te*. Ini.'loiw in Ldiie.Uion al the stale and local level. Our Ooals 
.'!ni"i) pioiaam makes available planiimi: eianis t,i Mates lo ink'u'iate icchiu>hiiiv use into their 

• wciall etlueahoii iiiipuw ement plan I o d.iU'. si.nes have .ipplied' ftir i>r reccued (ioals 
ii JuiohiLW pl.inmiiij v^iaiil'. I liii.Ui h coiileieike-. and iilliei me.nv.. we are also providing 
iccimk'.d .i-.sKtaiu e m sialcs lo help llieiii le .olsc ilie diHicult is>iies laisetl in the planning 
pii'eC'S 

( »ikC a Male ha-, an «ippio\evl I t.i.ils ;ihi(> ediK.aion impnw irikiit plan, crants will be available lo 
asMM III implenientiiie the st.ne plans, iik hidnu' snpppil |oi l-ual plaiimnt!. W ith a \isit>n for 
k\ hMoltu!>'-. mle in ediitalion ui pi lee. iiianv st.ne. will use a poi lion of these implementation 
sMai.t-. iti help biiild .1 teeliiin!ni«\ »iil i .i >irik line 1 l^ellhower I'rofe-.sional I )e\eli>pment Prtipram 
jMaiils wilUniiipleiiii iii ilie^.e st.ik' .n\d l.na! |«I.iM', In pinvuhne ' Upport lui teacher tiainiii}' ttn 
leclnudoiw .ind otliei aie.is Icehiik.il asasi.nue will aKti be .iv.iilal^le to states and districts ior 
nnplenieiiiHir then plaiiv .nid makuk' lull ii >e mi ledeial cdiK.itioii restMiu cs 
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New I S> A Auliioriiv . I ;mlicip,ilc ih:il ihc rc.itiilu"! i/cd I k-inciiuirv aiul Scfondarv l iiuc.Uion 
Act (liSI-.A) will cxfxiiul the rok o\ the Dcpanmeiil in leehiu'ioiiv . Aiiionu lUher aeliv itios. liie 
lej-'islalioii uiil ;iiilhori/e support Is>r eoininuuits )xinnerships lh;U advance the use ol' 
leicctnnnuinications aiul inliirnKiiiiMi tcchnoKi.jio Kh eJucaiuni ;iiui lunds lor technical 
.issisiance and iraiiiint: ctuisorlia. 

Kcscarc ii and Developi^ie nt \i:ciula W hi!c we know a eic.ii deal ahoul how the use nT 
tele :<)inniunieaiions and inlornialion lechnolojx improve^ educaimn. there are still siiinificant 
tinps in our undcrslandiuL!. I here is also little in the wa> o\ hiLih-qualiiy soliwarc and 
applicali.Mi> t'nai help students ae!ne\e luijh ac uloiiiK' content standards, l or exaniple. whik* 
inrormalion tcchnoloL^*. Itohls j.Mvat pu»!ni'.o lor m.ikui»^ possiMe in-depth ■■issessinonls of student 
perlornia nee. there are no worknii: example^ that slmw ediuauus how this niiizht he done. 1 lu re 
are aKo lew eas>-to-iise 'autlioi int: t«'ols' available \o help "vcacheis i.tpulK asseinhle nuiltiinedia 
presentations im their classes I he National Sck'iuc aiui I Lc!inol«v.\ C ouncil's roniiniltee on 
I diication and I r.iinniti K h I \. led In Depiilv Sccivtaiv ol I ducatit>n Nhuieleinc kunin. is 
developinii a research aeenda m leainiivj product i\ ii\ wnii input Ironi exports inside and outside 
the lederal i:o\ crnnicni. s.» ih a icdcial research and dc\clo;M-,iciu d»dlarsean be housed on hii'.h- 
piuMilN aieas 

i out hrjli jMioiiix .lu'.j. ii.i\elM\-u inra.uK Kk-i?!;;ied i! » i .^sMtch on leanune. .iiid coei^iii\e 
pio<.e^ses ti» inipio\f iIk- uiKicisi.inJu:e ol the l^aininc puK» ss .md how techaolou> can hesl 
suppMH dial po'i css. i_'i new nioxicls loi e\alu.iliiie leainnv.' .itui kainmi; productiv n> : ( ^) 
devclopnicnl ol hivili-t|ualn\ . aMoid.ibk- leaiMii-.'j tool v and ».u\ noiinients I'oi use ni a vanetv ol 
seiliiiL's iikluduie schools, wmkplaces. .ir.d lu-nKs. and .;.inousi|-.iiions ot inno\;ni\e 
Icciinoloi^v and nelwmkni-.! applkaiions on how liie Nil ^..in !v us^d loradsaiiced msliuetioinl 
svsiv'ins ! he sixteen aL'cncies that uia.kc u|> i.h.e C I I aic w.-ikin^ toi:eihv:r lo pto\ ide t'edcral 
le.:vieis|up in llu> aiea 

In addition, the Department's t )iriee ol' l-.ducational Keseaiili and linpro\enient (OI .KI) i> 
devek^pnm a kini!-terin RtV:l) .teciida that will examine the impat't and elVeetivcncss ul' 
{ciccoiuinunieations and mrorination teihnulouies in areas suvh as earl\ childhood de\ ejopmeiil. 
>vhool ac!ue\ement. sciiool linance and t:o\ernaiKc. libraries, and hlcloni: learning. 

I inalK. the National Institute on Disahihts and Kchabilitatuui Research (Nll)RU) within the 
Department ol l-ducatioti is supporting reseaich and de\elopnieiit v:oiu'erninu access to the Nil 
lor individuals with disabilities. Ihis lesL'arch holds the ptomisc ot bcnelltting the educational 
sssii'in at all levels. 

I eleconui uin ications l<e <.!iil.Mion I he Administiation supports gi\ inu tiie ICC and state 

rc.Liul.noiA eonunisvioiis the atithoiitv to pto\idc prelcrenh.d rates lor hookitii: up libraries. 

selu>c.!s. and other educational institutions I have met sexeial times with Reed lliindt. the 

t lianinan of the I ( C". aiitl I plan to work cluscK with Inm and with C"oniiiCss lo address policies 

pcrtaitiini: to telceommiiiucalions rate >tructiites lor K-l? s^.hoolsand other educational 

msiiiiiiioiis 

I elecoinniunication'. pro\ iders and slate pul^lic lailities CMnnnissioiis are also important partiicis 
in pruvidmii acces> I here is lu iui'iidoiis \ariatiou in the teleeoinmumeations rates paid b\ 
schools iicross si.iles. and e\(.n \m thin states I he Department will work with slate and 
-.«o%ernnienis to identils wa.vs lo ensure that educators pet the allordablc access to the Nil. 

lJSJ!i»irit':^ I he Depaitment s N.Muuial t entei loi I ducatuMi Statistic^ (NCl S) is coniiuetinii 
a lasl^responsi" snrM^\ this fall to imiIkt inlorinatinn on tlu- a\ailabili{> . access, and uscsot 
iciceonimuniiationN in elementatv and secondaiv piibhi sehoob. I Ins miivcv wdl provide U'. Km 
ilie lust time with baseline nilotination about acicss to and iisai'i- ot telecoinnuiiucatmns (iiven 
till' ei|Uit> issues picscntcd b> the appluation ol technoloi'v ni -.chool'.. we must h.ue potul 
inloiiiialioii about k iirient acee*.* and iis.h'c 
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l^il<il Pn>icv!s \ horc ;itv simply Uh\ lew \ isiblc. wcll-iirklcrsltKnl c\;irnnlcs ol Nclutols. sclux)! 
diMricls. :iiu! coiniminilics lluil :irc ni.ikirit: cllecti\c u>c ol" iclccoiiirimnicatioiis and infbrnuiticv] 
k'chru)l(ti!ics \\ c need l(» siipporl i\ \m)'\W\\ luinihcr t>l piUil projects U) pro\ ide \ isibllilN to lliei-.e 
etlorls jrul ioc\p»in<l our kiiowlediie ahtUK ihe thanucs llui occur u\ schools. \ he Deparinienl 
leceiiiK iiwiiidetl I'rjnls lo ten such pu>iccis. tocusini' on the uses til'leleconimunieations 
teclinnli>i:ies to s»ippt»rt teacher professnMial de\e!i>pnvent. 

I titei a > jencv (. 'o«\rd i nant;*]! 1 he Departniciit ol l-.dueation is wotkrn^j eloseK with the 
Departincnrs ol C'oninierce and l-neri:\, the NotuMial Science I t^undalion. NASA, and other 
leJeral as^eneieN wlu^se aetiv ities are supptirtint: the Nil in sii!Milieant ways. i"or example, the 
Department o\ i t»mmerce's I eleei>mmimieatn>ns and InUniiiatnm I nirastrueture Applications 
}'roi:rani ( I II A!' j is expected to support proiects in several sehtu^l distiiets this \ear. and the 
National Science l-oundalion s Nelwtirk Inlrastrnctiiie tor h.ducativMi and Anphcations ol' 
A,lvanced 1 eehnoloiMcs programs are soppt^rlnii! critical \<\.\) projects in teelmoloiis lor 
education. I am workirii: to ensure tliai these elloris reinlorce the Department's own work. 

In addition, ihe C\»mniitlce on Appireations and I cehiiohiU) ofthe interat;enc> Inioritiation 
Inlrasirueiuic I ask I orce produced a eollectitm ol' papers entitled "Putting the Intbrniation 
InlVaslrueture ti> Work", which nieliides a paper on iisinii the Nil to improve education and 
litelonii learninii. This paper, prepared h\ the Department of l-dueati<Mi, sets goals for 
inLorporatiiiii advanced iiirorniation technology into scliools. and outlines a strategy for reaching 
these t'.t.iK. 

Agencies througlunu the government are also embarking upf^n coordinated efforts lo determine 
the needs ol educational iiistitutiom.. lor instaiiee. NCI'S, in coordination with the Department 
of Commerce's National I elceommiinieations and InformatuMi Administration (NTIA), and the 
\\X\ is Conducting a siir\e> (noted above) o!' schools to deternune the existing 
telecomnnimealions eapabilities within the schools and the resources necessar>' lo connect all 
classrooms ti> the Nil. In a parallel effort, the Bureau ofthe Census plans to suivey computer use 
in homes, including the extent to whieh children interact with computers. Nil A, through a 
Notice of liii|uiry, has initiated a comprehensive revieu of universal seiA-iee and open access 
issues which also may cncoinpass concerns related to education and teehnologv. biriallv. the 
National Science «>i I echnolog\ Committee on hdueation and I raining (noted ahovcK which 
consists of representatives Irom a nniltitiide of agencies, is addressing interagency coordination 
of federal KtSiD pcdicv on cducitu^ii. naming, and technok>g\ . 

( he steps I have outhned aie all directed at a single goaf helping to prov ide access to new tools 
based on leleeoninmnieaticMi and inlornialion technologies. I nn! educators and leaniers have 
these tools, we will never meet liiir ambitions national education gi>als. and 1 believe that 
leadership liv>ni llir Iciler.il go\ eminent can help to m.ike them available. 

Ihank\(»ii lor the oppoitiinitv to discuss these pres. u^e iniional issues w ith the (.'omiiitttee. I 
h>ok lorvvard to v oiii t ommi nts .ir.d .ulv w e mi ihi-^c m.ilU : -. 
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Mr. Lehman. Thank you very much. 

At this time we have a vote on, on the Journal. And I will go 
there and dispense with that and be back here just as quickly as 
I possibly can. 

Be about 10 minutes, we will hear from Mr. Kernan next. 
Thank you. 
[Brief recess.] 

Mr. Lehman. The committee will resume. 
And at this point, we will hear from Mr. Kernan. 
We will put, again, your entire statement in the record. Ask you 
to summarize, and recognize you. 
You may proceed. 

STATEMENT OF JOHN T. KERNAN 
Mr. Kernan. Thank you, Mr. Chairman. 

I am John Kernan, and I am the chairman and chief executive 
officer of the Lightspan Partnership. I also founded the largest edu- 
cation software company in the world, Jostens Learning, and I 
have been a cable operator. 

My new business, Lightspan, is an alliance of some of the leading 
talent in the fields of education, interactive design, and entertam- 
ment. We are building interactive educational programming for the 
new broadband television networks that will be deployed in this 
country over the next 10 years. 

Mr. Chairman, I will like to make just two observations and then 
draw a conclusion. The first observation is that the biggest problem 
with the use of telecommunications technology in American schools 
really doesn't have anything to do with technology. 

The biggest problem is the problem of time. Kids are in school 
6 hours a day, but as a recent Department of Education report, 
called "Prisoners of Time," concluded, less than 3 hours of those 6 
hours are actually spent on the curriculum. The other 3 hours are 
spent on assemblies and field trips and AIDS education and a 
whole variety of other noncurricular activities. 

So even if we connected every classroom of every American 
school, with every other classroom, with every library, with every 
on-line database, there would be very little extra time for the use 
of this material that could be accessed through these connections, 
unless we cutback even more on instructional time devoted to the 
basic skills like reading, mathematics and science. 

So I hear people say it would be great if every child could do a 
2-hour project on the Internet every day. But where would the 2 
hours come from? But students have lots of time after school that 
they are now spending watching entertainment television and play- 
ing video games. 

Observation number two, network providers like telephone com- 
panies and cable television companies in general see very few real 
revenue opportunities in the schoolhouse. But they are very anx- 
ious to hook up student homes with a whole range of new enter- 
tainment and shopping and information services. 

So as a conclusion., a home-school connection could be the solu- 
tion for the educator's need for more learning time, and the cable 
television operator or telephone company's need or desire for new 
business. 
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What if there was a program that delivered entertainment- 
grade — just Hke movies and video games — entertainment-grade 
real curriculum, real curriculum in reading and mathematics and 
science, to schools and to students' homes over next-generation tel- 
evision systems, and what if the material was, in the words of an 
8 year old: Cool enough that students would actually choose math 
over Nintendo? 

And what if the network providers, cable companies and tele- 
phone companies, were paid just a very modest amount of money, 
say, ihe marginal cost of doing it, a very modest amount of money 
by the school district to connect every child, rich children and poor 
children, every child, every child's home to the schoolhouse? That 
is exactly what our company, Lightspan, does, Lightspan Partner- 
ship. 

We work with school districts to get cable operators and telcos 
to provide a home-school connection for every child. It is a connec- 
tion that provides — and we built the curriculum — entertainment- 
grade, interactive curriculum that parents work on with their chil- 
dren on the home television. 

We think that this concept could increase learning time by basi- 
cally stealing it from the television watching and the game playing 
time. It could provide incentives to cable operators and telephone 
companies to add an education content to their other services, be- 
cause they are really interested in the home. 

It could get parents involved in their kids' learning, like parents 
used to be. And it might also provide a partial issue to this — a par- 
tial solution to this issue of universal service. Because the schools 
would buy it for all the children, the low-income children and the 
upscale children. And we really could have a situation where we 
were connecting the whole community together into a whole new 
generation of learning opportunities. 

Thank you. 

[The prepared statement of John T. Kernan follows:] 
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TESTIMONY OF JOHN T. KKRNAN 
CHAIRMAN AND ( HIRF KXK( I TIVK OFFICKR 
OF THK 

THK LIGHTSPAN PARTNKRSHIP, INC. 



1 wani lo ihunk you. Chaimuin Markis. and jncrnbcr.s ol' iIk' Subconimiucc, I'oi invin^' nu- 
the tippnnunils lo teslify hi-rc today. 1 also want to conimonti you lor iho leadership and 
ttifi'M^ht you have .shown in cralling leleeomiiiunicauon.s Iciiisialion ihal pavev ihe was for 
all people lo parucipale in lilelong learniniz ihioiiizh ihe naimnaJ infomialion infnLMrueuiri- 

M\ name i.s John Kernan. and I am ihe Charnnan and Chiet lixecuuve Of'lieer ol llie 
Lighl.span Parmervhip, Inc (Lii^hispan). LiL;hlsp;m i.s an allianee o\ leadint: laleni in ihe 
I'lekK of elenieniaiv education. inicracUvc sofiwaie de.sij:n. and f'ealure I'llm and ielevt^ion 
eiuertarnnienl It is buildinj! inieraciive educauonal projiramniini: ihal combines the 
educational depth of' comprchensrve cumciiluni with the molivalional appeal of video 
ijames Thi.s prnyranimnij:. which will meet nio.si eunicuhim necd.s in tirades K-^> in 
nialhemalics and in readinii/hutiiuatie arts, will be available for leaeher.s to u.se in their 
cla.s.sroonis dunnj: the .school da\. and lor .suidenLs lo interact with *n iheii homes after 

schoiil ht'Ul.s 

l odas I iia\e kvn .Lsked tt^ te.stify on how telecttmniunications tcchnolotiN can Ivnetit 
education, and how eiiurtahle acce.vs can be achieved. The national information 
inlra.sirueiiire presents a r;ire opporurnity to carry out N'ice President Ciore s educational 
\ision »if ini: "every American, yount; and old. the chance for the be.si ediKalion 
.t\,ii!ahle tnansone. ariywliere " nnouiih interactive leleMsion neluorks thai link .sclu'oN 
itt homes M\\.\ jilow children and their families to rnterael wiih cxcilini: ;ind cfialfencini: 
educalional materi.ils and on-line dalaKises, this dream can be realized 

■|od.i\ 1 would like to discus.s Uiree i.s.sue.s: 

• W hat l.iiihl.span is vloinj? lo support educational reform ifnouyh tiie use »n 
u feLnnmuimc.iiions neiw ork.s, 

• I ctMUKclinL' schoof.s aruf fionies throut:h intei active lu lwoik.s w ill niak.- eipin..bli- 
access to the in formation super findiw as a reahls for rich and pi'>i alike, and 

• What public p'»lic\ i.ssue.s need lo be corisrdeied to expedite the educ;itiiiiia! dep|p\nu ni .>! 
the nalhHial iiitormation ml r.Lsliuciuie 

I . WhiU Lt^htspan Is Points lo Support Fducational Ri.forrn Through 
the I'sc of TcleconHnunicattons Networks 

In die last Jeeaile. Americans h;ive monnled a majni iffort tn rvlorm education Todav. 
ifiis leforin mo\emenl is allemplinj! to leacfi Natioriaf b.due.iiinn (loals' b> defining? luiihei 
standards for eonienl and suidein achievement, and iMmini-* new sy.siems of aceoirntabifiiy 
lo eiuurc thai scluu^ls educate and students leain These ^oaK w ill onlv be fuel, howevei. 
it .Amerie.in stuilent.s spend more tune learrnm:. famifies become mote activeK involved ni 
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ih.ori i h.rldrcii \ schoolrnt!. anJ mun* linu* urkl resources arc dc\otcd lo prolc.vMnnai 
iL'\clupnk*iu \in k'achor.s 

A. IiKTcasing The Time Students Spend On Learning B\ Kxtendinp 
The Scliool I>a> Into The Home 

in a h^S.^ tcpow tMHillcJ A Naiton ;U Risk , ihc Nalional (\Miimi.NMon on Ffxccllcncc in 
IMucaiion i.uMul ihat Miklcni.s \n iho I'nilcil Siaics lajiiicd hchtrid ihcn tniornaimnal 
i 'uniUTpari\ n) u-.slmt: ami achk*\iMncru .scun-s Tlu' Cnniniivsuin aui ihuk-d ihts cducaluuial 
iftadi\|iKk'\ in pari m the laci dial Aniciican siudonis sponi Ic.>n limc on icainiiiL: ihan did 
ihcir i-oiinkMpaii.s - Omm- k-n >car> lalcr. hiilc ha.s chaiiiiod In iaci. in a roconl 

n.'P«>ri I'liuik-I Pn^nncrv .-.I I inie. ihc Naiional tiducauon Coriinii.sMoii un l niic and 
l..Mrnii.i; cjik" hided lhai nine is die niiwiny elenieni in our iircal nalional dcbak' aKun 
LMiiuMi; and ilie need I 'l his:lier siandauN h'l .dl Miidenis Acoudiiij: lo ihe ('oniiiiisMo!L 
die leiorm nu*\eineni .'i ihe Um decade ixdcMined lo lad unless ii ishaincssed lo nioic 
iHiie Ml Kmiiiiiil' ' 

Iniie hindeiv . dui .ni.^ii m iv\,, ke> \\.i>s I um. cduc.iioi> arc iei|ui:cd lo do iheii |oh 
within \ei\ ieMiicii\e iinie consiiainiv The ^ch.io! \e.M liniiied in .ui .i\eiai;e ol iSd 
d.i\v*. and ihe vclioul da\ iv liniHcd i,..in .i\er.ii:e oi > huUK >ei a laiiie portion oi ilns 
linnied .ic.idenik iinie k Molcn to make looni l..i a hoM .>l non-acadeniic .leiK iiies such .is 
peivwial s.nelv. o.nMiniei all.ui>. All )S. onx-rvalion ..iid eiieii:> lanul> lile. and dri\ei > 
n.niniii: as wel! .is iiadiiioiul non .ic.ideiiik .icliuiies. Mkh as i ounsdnii;. j.'>iii. s[,k1\ 
halls, honk-tooin. lunch and pep lalhes | he nei leudi is dul less ih.m ihiee liouis ,.i 
iearnini: nnie pel d.i> is xp,-iii on coie ac.idennc suImccIs " hi coniiasi. suidenis ahro.id .ue 
iet|Uiied In uoik on deniandin!: snhieci iiuiiiei ai k asi tuke a-s Ions;.'* 



Second, there is a lund a mental prohlem u itli the wa> si tumls u.se the Uiiie thc> have No 
mattei how complex iti simple the suhieci matk'i. seliooK asMyn each suhicct the same 
aniouni of iinie (the national averaik- is s I minutes pei cI.lss period) The lacl that people 
learn at dillereni late.s. and in dilferent way.s with dilleient subjects is not taken ink) 
.Kiount Siudenis .ire sinip|\ processed on an assemhU line scheduled to the ninuite. and 
Icli lo learn what thes can v\itliin the ailoncvl time liame Oui us;ij;c ol time \ irtuall\ 
assures the lailure ol iiiaii> students 

\llhoUi:h hoih the National l.ducation ( 'onimisstoii on l ime and l-cainrni; and ihe l" S 
( iMijiress havi^ leco^ni/ed that American simlents need lo spend ninrc nine on coie 
academic siih|eets il the\ are to iiicci wnikl (.hi.ss siandauls." nk-iely extendiiij! the time 
spent 111 selu»nl k not the ansuci One reason is cost I:\ieiidinj! the itme thai sUKleiih 
leinain in school will sij!nilicanily increase the cost ol edncatmn Sevetal souices hnve 
i-siiin.tk-d ihai ihe nalmnal cost ol each adiliiion.d da\ o( schiiol will exceed %\ 1 hillion 
I ven mo!e imponanl, however, is ihe wav the link- r. used II stndenis ;ue i.» spend nnne 
iinu- learning, nine ninsi he used in new. ihdeu'nt and hettet w,i\s Merels addinj.' more 
nme will not. pei se. tianskne into ineaiei or more e((ecn\c cducahon. and mav e\eii he 
I otinti-rpioduetive ' ^ 
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The emeriiini: naiional infdrmaiion superhitihway may provide a co.si-cllcctivc suhiijiin \o 
boih ihcsc prohlcms. Allhouyli MudenLs spend approxrmaiely 70 pcrccnl uf their wnkirii: 
hours i)iJLside of schoolj*^ much of ihis lime is spent watching lelcvisjon and plavmg 
video games.''' Moreover, the majority of students spend less than one hour a ruglil on 
homework.'^ As one teacher who has seen her students hec\)me less consciontmus in 
compleiing their homework assignments from year to year lamented. "I m (ightmg against 
Niniendo! 

One si>lulu>n lo the homework problem is to heat Nintendo at lis own game In 
experiments where computers and telecommunication networks were put into children's 
lutnies. linu* spent on reading, writing, and learning cognitive and technical skills 
mcroascd. as did academic performance.'*^ Moreover, for children living in iroubled oi 
ditigerous neighborhoods, the computers and telecommunication networks thai vsere pul 
rnio their homes became a vital window to \1k world during long hours spent indoors atlei 
school 

But the mere aequi.silion of technology is not enough. Creative soil ware and innovative 
applications that excite and motivate students while teaching them core academic subjects 
such as math, reading and science must be available lo all students in their homes after 
school huurs it we are to succeed in increasing the lime students spend on learning.-'' This 
i\ here the I jght.span mission intersects with educational reform efforts 

To increase the time .students spend on L(^re curriculum activities. Liuhtspan is building 
inieractrvc programming thai combines ihe educational depth of comprehensive K O 
curriculum with the moiivational appeal ol viden games This programming, which vmII 
meet most curriculum needs \n gr;:des K-6 in mathematics and in reading/language arts, 
vkill be available lor teachers to u.se in their classrocmis during the scho\il day. and for 
students tt> interact with in their homes alter school. 

With respect to the appropnatene.ss ol instruction. Lightspan's interactive piogramming is 
idealK suited to help students find and nuiture their ability to leam Tor the s\ow student, 
the programming provides the student wuh a patient tutor that helps the student giasp and 
in.vinpulaie tJie educational L -'ncepis I-oi the t;Lsiei leanier, the piograninung aJluus lui in 
depth e\ploratu>n while ■ >phasi/ing highei ordei thinking and problem s\>King 
hnpoitanlK . l.ightspan s educational progiamming makes all cinidren (eel successlul And 
success IS tJie gi * Uesi motivator ol ihem all 

Ihe abililN lo have a direct lu>me-sclivutl connectu^n will make a prohnmd dilteieiae in 
Anieiic.in ediKatinn Hie teachei will he able in pieseiit a Icss\>ii in cla-.s. and have the 
siuvlents explore the concepts discussed in the lesson al home via iiitei.iclive leleviMun 
lU'iw.iiks AecoidiiiL'K . one vv.js tv) iiKrea"»e ilie amiUinl nt unie ih.il stuilents spoiiil «'U 
ilu'ii sividii '. IS t, \k nd the schi:ol d,i> iiiio the home thioiigh ii»iei,ieii\e piogj.oiunin}.' thai 
Mii.f Ills w ill W inotivaied lo usi 
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B. Inert-using Family In\(>l\cment 

Ilk* inosi aicui.iU' prcdicior ot .i Mudcm n achicwiiioni in Sv:hool is noi iiu'onu' or social 
M.iius, Inil ihc cMi'wi lo winch, lhai MudciU .s lanuly i.s able U^ ( h ciwiii' a home 
cnvin^nmoiu ihai encouraiios loarniiii:; (2i express high hui nui unrcalisiic cxptvlaiions loi 
ihcir children .s achievomeni and luiurc careers: and (3) heconie in\ul\ed in iheir children s 
educaiJ.Mi al scluu^l and in ihe comnuinil) . When schools help laniihes de\elop ihese ihree 
condilioruv. children Croni low -income lamihes and diverse culuiral backgrounds gel higher 
grades and icsi scores. h:i\e fewer placcmcnis m spccuil educaiion. have higher graduauon 
raie^. and have greater enrollmenl in postsecondary ediicaluin.'' 

Although collaboration wiih I'amihcs is an essential component of ;i relomi straJeg>. the 
social and ecoiu>niic realities of the WOs inhibit r.iiher ih;m reinforce parenutl rnvolveiueni 
111 the eduCiiiini) prtK'ess. Single parent households and households where both parents 
work are becoming iIk- rule rather th;in the exception. At the end v^f'the day. ramilics ha'.e 
liiile time or imuivaiioii to help w iih homework or otherwise participate m iheir children's 
educatn'-n When problems related to drugs. :ikohol. ilhier;ile purenis. ;md other lannK- 
lelaied problems are added to this equation, the situation heeomes even wv>r.se. 

Man> educators do nut know how to even begin id reach vmt U) and engage these lurd to 
reach I am I lies Olien mernherN ol ihe.se iVmilics ;ire inii undated b\ .school, bccau.se lhe> 
ihemsel\eN were noi success lul as a student Or. ihe> ma\ not I eel qualilied tu monitor 
ihoir child's eduCaimn I'hus, ncIiooK nuist liiid :i w li\ to reach these lamilies o\\ then 
own icrni^ 

ihK: .ig.on. h-'iiic schuo! mu i.uiive icIcmmom iKiworksma\ be the answer lor improving 
loninuinication between l.imilieN and sch.uils. and allowing i.nnilies to niointur .md 
pjiikipaie in then cliildrLMi's educatnm wiihout leeling innnndaied lliese iietworkN will not 
onh be exieiuling serious le.timng into the home, bur aK.- will .Mh-w paicnis lo see wh.it 
iheii ehiKlieii arc learning .11 school As Cliaiimjii NKiikev rcieniK ohser\ed. when 1 .iiilc 
Mai> 01 .luhn:i> 1^ doing honiewoik in ihe middle *it the iiMiig looin. eve^ elued lo ihc 
l.innh lelcMMon Mom and D.ulc.mi .i\oid knowing wh.ti then d.iughicr fi v.»n Ii.in l.-i 
li- inew-'ik 

H/L.uiNv .dl Ihe inlnitn.ilion will Iv Jigu.d p ncni^ w,i! be .ibi.- lo .iciCv^ ihe inlvi .icli\ .• 
pI■•-:I.nllnllng .it a iinu- ihal is H. nicni lo ihcii sJic-.hiL s hi .iddtiioii m i oll.iboi.ih.^n 
wiih e\pei^ in ih.- iickl oi p.,tcni tc.khei lel.iiionv l.ighlsp.ui will piodikv and niv ..rpoi.iic 
paiciiiiiig iia dules into ihe pi..gKmirinng to hilp p.nenis h:'[[r\ nndeist.nid wh.ii tlu ii 
vhiklicii .III- Iv iiig i.iuL'hi. .MUi loptoMdc ihem with Minple .uii\!iu-^ ih.n ihc\ i.\u kI- .u. iind 
111 ■ houM- h' i.'inlnuc ihc |i>iiii.ii unikiihim 

^'-'^ V ..ii,tniink,nh<n whiJi ink-uun\i i.l -v is|.'i) iistw.'ik^ pi.'\id,- ■•■.ili .,|| u 
r .u lici' aiul p.iicfii^ I., e.-iniminu aI- wiih ct. h oiIl i Ih;. will help p.ucnt^ k,'ep in i.>iiji 
Willi wIkii 1^ gi.i;:g on in ilu 11 child s educ.Uion When home school \i.ke messaging u.is 
.diiMii inioal ri4. hoiui'. m New ^mkCiK avpaitol \ s tte\'s I'n-ucr 1 rll p.tienis 
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ovci^'helmingly welcomed ihe opponuniiy lor greater awarcnL\s.s and involvcmcni in ihe'ir 
children's educaiional progross.^"^ Similarly, when ihe IT Network ol Dalla.s tested an 
interactive .system m Bimi.ngham. Alabama which enabled pareiiLs in 40 homes to view 
teacher lesson plans, their children's homework assignments, and even iheii own 
children's work. parenLs became more activcfy involved on a day-to-day basis in ihcir 
children's education.'"* And where computers were put into inner city homes, parental 
conucis with teachers greatly increased.-^ 

I-inally, connecting schools to homes through interactive netuorks is likcl\ to benein the 
entire family as much the student. In Project Tell, when compu^er.^ were put in the 
homes of children, the computer became a learning resource for family members ol all 
generations. 2^ Accordingly, interactive networks have the potential to provide lifelong 
learning to an entire family - - not just the children. 

C. Increasing Professional Development fur Teachers 

SlI'.o.-.I.s ,ire notorious U^r not setting aside suiliciem prolessional developmenl timo to nam 
UMchers and stalT. Unlike their lorcign couiiteipaits wh»i take advantage of evmli luous 
and daiK opponu nines lor professional development. American teachers are given liule 
lime tor preparntion. planning, (.ouperatiiin. or prolessional growth" Asa resuh. 
UMthers oil en are noi able to keep abreast »if deveiopnienis in llieir field 

(o\eii the complcMlN ol loda\ s t'echnohigieal svieiel). sueeesslulK edueanng stiuleiUs 
levjuues learned teachers in the classroom - - teachers who are current \\\ the de\el,>piiienis 
t.1 then siihiecl area To keep pace w illi eliaiigiiig coiueiii siaiidauis. icicliers need oniining 
e.uiiseuork in iheii disciplme while llie> Lontmue to iea^.h then subiects 

1 \eii the rniled Siaies C'ongiess li,is reeogni/ed ili.it iniensiu- ; lul susuuned pr.iU'ssuMi,d 
de\eli'pnieiil tui leaeliers and other sebonl siuM is ntipei,ni\e il we au' to succeed m "ui 
NaUonal hdueation Cmals Acc(^rdini!l> . Congress Ims preseiihed that b> the \,-,ii 
:()()(}. ihe nations tcaebing loiee will have access id programs loi the eonliiuied 
impio\enieiu t»l then prolessional skills and the t>pp.iruinilv to acipiire the knowledge ami 
skills needed to nisniiel and prepare all .American siudenls lor the ncM ceiitiir\ ^" 

Hut Amerkan teachers, like Amerieaii suidents. are piisoiu-rs of time Hy the lime the\ 
fimsh wiih their leaching and adniinisliali\e lespnnsibililies. iliere often is iu» time leli [o 
allend piofessional developmenl courses oi engage m educalioii.il discourse with then 
L ollcagues Once again, ennneclmg the selnM.l and the hrme may help to ledeline how we 
think .iboul teacher training Clearh teachers need \o be able to access pnilesshmal 
developmenl maienals at any time, in an> phue. and withiuil lugging huge manuals around 

loatcoiiiplisli iln- I ignispan i^ d.uii'' iv... lliiiie> biiM. il is i jllabmaling wirh i.mcIkis 
i-ducalois. and enu iUnnnienl expeiis lo buiKI piob-ssioiul developmenl pi ogi,imniine lhal 
deinniisiiales how mastei teachers explain \ainuis eorkepts and how dir> deal willi the 
slow, the last, or the disruptive siudem. .imong oihei things Ihese nuien.ds will be 
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available u> teachers in their humes and in their schools ai any time through interactive 
lelcvusmn networks. The niaienals wil! be relevant, short (since teachers ;ire lircd at the end 
ol tJie day), and enteriaining enouiih tu encourage teachers lo access ihem. 

In addiuon. the inuvactive networks will allow teachers to elecironically ct^mmunicatc with 
each other. In this way, a teacher who ha.s success with a particular methodologv can share 
the experience with his or her colleagues. Aiid less experienced teacher> wdl be able lo 
find mentors, llirough interactive television netw(irL< teachers will no longer have to work 
in isnlation Irotn iJieir colleagues They will he able Ui leani. share and conimunicale casil\ 
wiii) one another. 



H. How The Homt'-School Connection Wil) Bring About Kquitablo 
■Ncccss 

.A. PrcM-ntinp A Society of Information Haves and Have-NoLs 

.•\s ieclinplog\ and leleLommuniCalions prnliterate in .•\nieric.in sjh wMs .i:h1 homes. 
educaioiN incieasingls tear iliai children trom low inciHne coniniuniiks. alread\ laced with 
eiiomious disadv. images, will lall lurthei beiiind in ilie aequisnion ol knowledge and skilK 
lli.il CiMild lead to beliei careers and ii\es Walking ihrougli Molence ridden sircei.s to school 
each da>. ihese childun present a hiimtdablc challenge m educaiurs and legisl.iiors .dike 
A laihiie lu give them access [o tweiiiielh eentui\ inloimaiion resources puis iheii Umue. 
and the luliiie ol liie cnmmunnies m winch ilie\ Ine. at risk 

Schools ihemselves ulten lack ihe resources to prepaie these siudenls lot the lechnologkal 
luiure. Computer lechnolog> is unevenh disirilniled. with schools in the top quinlile 
having mne iimes as many Cnmpulers as those in the bottom quinlile ^' Moreevei. even 
though micraciive multimedia instruction can improve achievement and save lime and 
CRISIS.*' XO peicent ol the installed base ol compui.Ts in American schools is vbsolele and 
iiicapahle n1 supporting multimedia graphical applications 

.Although landmark lelecommu meal ions hills, such as H.R M>M^. will make it possibh- \m 
schools in Iv eonnecied to the national inhumation inliasiructure.^-^ this i> unlv a liisi 
siep l-jnpirical evidence shows thai students who can access lechnology and 
ie)e<omniinneatiPns neiuotks Iroin tiieii homes have an enormuiis advantage ovei those 
wh-< can not.^^ .As C'haiiman Markes has stated. 'When ihc cconomv increasinglv iiins 
on inlormalmn. and lhai injnrm.ition moves through CMnimumcaiions pipelines, lo Iv 
kt niieeled lo mlonnalmn is in he plugged inio the ectHitunv 

(he dilemma Im sehiM)|s. iheteloie. is how m piep.tie stiuknl.s toi a woild ihat is 
depindenl on computeis and lelecomnuiiucalioiis techiiulngv when the schools ilu-imelves 
e.onioi .tlloid computers ;md compulei nelwoiks l.>r their schools ' 1 oi lunau-lv . du- 
i-v.'h iiu' t Jinoloeu.il .n.d IrgisljUve l.iiKlscip.- pinvuk s m .illu»djhK • .^hiti..i. 

n. i;{)iiitable Access Thrminh Interactive Television 

'"^'•'^ 1^'" niinuiiiv students h.iv.- loii.piiteis m ihen \u'\uc^ 
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Alihiniijli ovci perci'iii ol chiklrcn jioni high-iik-nmc hoiiK's own ioiiipuici>. k-^^ Uum 
IKTicMii Irom low income lionu's liavo ilicni. Morcowr. 21 pcra-ni oi wlmc prmurs s.h.»ol 
JjilJivn haw conipuicis in ihcir lumics. I^ul k*^s lhan 7 iva\'nt ol Alricuii AnuTiran :irui 
llispuMK- clnklrcn do/*' This sl;itiMic shows ih;U. il dcpcndcni on computi-rs. ihc 
inti^nnaiion hu!hw;is nuiv tiivuk' iis r.iihiT ih.m hntij; us luin'ihci 

WjihUK- sclhni: piKvol compuicrs in the Sk(»(K) lo SZ.iKKl «jni.v. n is Lui U'sa\ ihai ihis 
disp.uil\ Ml acci'ss lo homocnniputors is m't s^oini: lo he sv>|\a! m {\w iu\m Iuimkv Sclu'olv 
iitM h.iM* suilKiciU resources t.. provide llu ir elassmonis w iih opunuil numlvis ol 
t.'mputi-is. St. 11 IS uiihkel) thai ihes eoiikl alliud lo make a lompuiei asailahle inr\vr\ 
vuiJeni s home 

On ihe nihci hand. viriualU cverybuds in the rmicd Sialcs owns a lek-MMon scl Studies 
indieate thai ovei ^)^> percent o( all homes luivc ai le;ist one television, and mans homes 
ha\e two or ihrec While tcle\ ision viewuii.' i.s cunciuK a pa.ssive activitv. the increasini: 
\on'.ei).'enci- ol television and computer techimlo^ie.s will .soon ;illow lelevrsjon viewers \o 
piovidi- intormalion as wvll as icceivc ii The advent ol iiueiaelive lelevisie.n theielove 
pivseni.s a vei> desirable .solutnui to yis iny all ol oui chddren acve.ss lo ihe mkumaluMi 
siipeihiiihway Heicishow it will work 

Ihe cable televi.siori indu.strv cunentls has a mulu bilhon dollar libei optn./cna\ial cable 
bioadband ml la.structure th;it runs past ^5': ol American liousehold.s. and connects 
approMiiiately 60' > ol" them lo the network This plant can cany more ihan m) limes the 
amount ol nilormation available over the copper wire u.^;ed by ihc local telephone 
tomp allies At the same time, the local tclephtJiie cunipanics. which provide telephone 
seivice to pet cent ol homes.-*" aie upjirjdnig their wires with coaxial cable and lihei 
optics so that ihev ill be ready to provide lull inter aetnc video :ind mlonnation services as 
soon as the law permits ihcni to do so. Connected to the proper tcchrmhijiy. this hybrid 
eoa\ial/liber optic network is c;ipable ol dehverint! luUy interactive .services 

W hile theie .iie main difleiem interaeiive television lechnolojiies available, one appioach 
.•mplo\s a switched, iwn way. broadband cable network that links ihe consumer to snared 
suiiieos ot interactive coiileni and services A sophisticated coinputei in a .scl- top bo\ 
w huh sits on the television set Uanslonns ihe data Irom the cable oi telephone nc iw oik into 
inteiactt\e daia antl ptaphics which are dispUiyeil on the cotisumei s television It also 
iiaii iniis iiiloiniaiion lioni the ctMisuniet back to tin- service provuiei alon^ the sjme 
i.MJie ^ ■ 

Ihesc mteiai live siM nipbo\es^ive televisions the iunclional!:\ ol compnieis at a Itaction 
i>l the cost llu\ will allow stndentv to access nisiuiciional ptoj;ianiniine as will as 
imilliple on line databases and each othet And as with cable set-top bo\es tiKla>. the (.ab.le 
• «i K-K'ph.-ne c.«mpaii> that pu>videv the st'i\ices wdl piobabU pio\idi' the Imves loi liee 
wh -M \'Mi sii'ii up loi then sviv ues 1 lu ieloie. :it luAt H' no n'si. sthoMis wdl be able to 
vonu. it ilk ii student.s to the inb'iin.ilii»ii supeihii,'hw a\ 
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(*. I'sing Coinpclilioii to Ensure That Poor and Rural runintunities 
Are Wired For Broadband 

Thcsiiuilc moM inipnri;iiii cliaiitic alfcciini! ihc implcmciuaiinn ol inU'raciivc lolovision i.s 
lci!i.shiiiiin Mich a.s H.R. 3636 ihal llii.s Coniniiik\' ha.s dralird and ihc Ww.sc lia.s |;.is.s(.\i 
II. R 3636. if raiificd. will lenuuc many ol' ilu* ciirrom crn.s.s ovMicr.ship ic.suiciioii.s nl ilic 
l^'K4 Cable Aci. ihcrchs alKm ini! lolcpluMic companies lo provide cahie lekn ismij senice.s 
in ihcir local an-a. and 'jable companies lo provide \ocii\ lelcplume .service and aece.s.s lo 
lonj; di.slanee carrier.s 'Ihi.s will allow ihe wodd lo quickly move Jiom one wlieie 
lelccontmuiucalioii.s eonipanies .speciali/c in one .service ■ local lelephone. cable, eelhilai. 
ioiiu di.slanee. etc. ■ lo the broadband diiiilal age in which everyone oilers eveivlhinj: 
leiepbone eonipanie.s are an\iou> \o lake ihcsi riifhUul place in die inieiaclive lulu re by 
olleriii^ video and inforinalion .service.s. and cable e(»nipanic.s are an.\ious lo oHVr 
U'lephoin. 

The ellecl ol ilii.s deieiiiilation will be lo croalc a nevv levci ot eompeliiion a.s 
teleconiniuiiiealiDiis proMilei*- compele with each oihci loi bu.siiie.sv \\\ eaeh •nv! eveiA 
tnniniiiiiiK 'l liLs increa.sed coinpeiilioii will have benelieial ellecl.s on ihc price. uiii\ei.sal 
availabililv. variel> and v|uality ol conimunicalions .services, ii al.so will beiielil .schiu«)s 
Sehool.s IiavL* whal inleractive lelevi.sion provider.s want - M) million lainilies and 
dierelore 30 million pou-ntial ciistonieis And iiiieiaeiivc tcleM.sioii pnuider.s have 'Aha! 
schoiij.s want ■ ■ ihe knowledge ol hin^ lo uei llie 4S null ion scli')nl ehildu-n in niii n.n»'»n lo 
uiiie ininiheii prugraniming allei .school 

.\ceurdingly. cable and telephone eonipanie.s will have a .sirong ineenlive li> euiupLMe loi 
these school/home network.s. l-aniilics with children are the idea! demogiaphic group to 
sell Dtber .services to, and the network.s thai conneel .sehool.s lo homes \\ill deluci all the 
lamilies \\\ih children m an entire eommuntiy. Because the service providei \Kould mu 
have i.> acqinre these ciisionu rs mdividualK by .selling them one b> one. the Lijmpeliiii»n 
l.M this ideal package ol subscribeis \\\\\ be enoi Minus. 

Moieovei. the inceniivc lo be the provider ol the school/home neu^ork.s noi be 
lestricieil in |u.st weallhy commumlie.s Studies indicate that eonsumer deinand fm cabli 
and hie phone .service^ is actually gieaier in le.s.s al fluent and mniuntv cnmm unities Tins 
IS because v ideo on demand and cable leleMsion i.s a les.s exjHMisive form ol enteitainnicni 
than going lo movies or traveling. Similarly, ruial communities arc likely to he good 
eu.siomer.s .since they are not neat to oihei kmd.s uf entertainment. Accordingly, the 
etonomic incenlives e\isi to encourage lelecommumeaii.Mis providers to build mieraelive 
network.s that conneel the .school [o the home in inner eil\ ,m[| ruial c«iminunities as well a.s 
111 suburban commuiuiie.s 

In return lor being allovvrd to put in in the school/home connection, telecom munication.s 
enmpariies cariv the inleiaitive eJueational eiiiiiciilum piogranmiing at hulk lale 
discounts that are alhudable ti> schools. Thev al.so are likely ti> pi o vide the interactive sci 
lop hnve.s that will make the cnn.siimei'.s televi.sion .set function like a conipuier. Suite the 
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hartlwiirc cosis will ho Uikon c:irc ol. school icc'hnology hudyois can he .spcm lor 
oducaliunal .scnuvaro and nolwork usaiic thareos raUu'i than hard\vaic which sts quk-kl\ 
Ivcnmcs oh.solctc. 

III. Public Policy Considerations 

Hic toUovvinii puhhc policv coiiMdoralions \ull help lo e\pcdilo iho oducaiional dcphiynicns 
o\ ilic nalimial inhirnuiiuin inlrasirut'lurc 

I'uv Vv'hool linkage: 'Pic model dial cable n|vr;iiurs use lo sell dieir sci vieev is lo jiive iheii 
eusi-iincis a live cahle hook-up (including die sei-Mp hn\i. and ihen chariie Ku usauc. 
Seliool.s need lo I'il inln ihix nuniel AlUmuiih it is la ir lor selionK lo expeci in be coniweied 
lo the inlornialuiii mlraslnieiuie. oncf connecied. ihe\ should e\peCl in pay. alheii \er\ 
InA anv.uuii.s. loi Usai:o lees It .servieo pro\iderNcan niak*.- jusi a hide lul ol levenuo. dies 
Iv anxiou.s w> put inieraelive home-.sehool networks ni all sehtml euninniniik's 

I nnersal Servieo I nr yeai.s. universal scrviee has tiieani pio\idiiiL! pel^on m prison 
\uue ei>iiiiiuinieaiiiMV U'ali Anierieaiis al allofdahU" pikev 1 lu- pmniisc nl the naiuiiial 
niloi-iiialinn inlrasimeiure. however, is dial people tliiout:lioui die woild wiil he ahle [o 
sh.ire alnmsi unhniiU'd aiiunjiiis nl inltirinannn. ineludiin: ie\i. data. iniai;es. video and 
sound in fduealmii. diis will per mil sUideiii.N lo access resomees i.u ouiside I he classroom 
and mIu'oI lihKir\ *lo make llie inlrasinittuiv a unilymi! latlu'i than di\ isive Uncc. e\ei\ 
xch"ol ell lid Ml the Tin led Stales nui.sl he i^nen access ui ihis inliasiuiclure al .school as 
well as al home There should he no mrninialioii ■ have iinis " As w iih lelephone servKV. 
uni\ersal .servico should include service hi die lionie People shmild nol have lo wait iii line 
liel inloinialioii an> nioie than lhe\ have to w.;it in luie to make a lelephimc call 

Open Compelilion: For the reasons set (orlh in this paper, the K'si pijjicy \\n ;Lssunn^ that 
niteraciive muhi media services are hroujihl into the home ol e\ery school child is to have 
Wide open ci>mpeliti(in among anyone who can provide the .service. Private investors 
already ate building an infrasirueture ol wiros. cnnipuiers. people and mlnimalitm 
Compelilion will keep die cost ol ihcsc .services down and proinolc innovation. 
(\>mpelition. therefore, ought lo he encouraged The onl> restricuons ought lo he around 
is.sues ol univeisal service, so that no .segment of our .society is preveiiled liom 
participaling in ourec(momy. and iiiteropeiahiliiy. .so that information that travels ovci nno 
network can reach disparate networks easily and accurately. 

Iniiovalive Modeh. Traditionally government dollais ha\e lunded educaUnnal lechnologv 
projects lhal succeed onK as long as the lunding coninuie.s. A hetlei approach fiias he to 
use scarce government dollars lo fund innovative educational models thai will spur 
enlieprenun nil activity and he economically viabk-. As the adniinisiratuni has 
aeknnvv k'dged. the key to hi i tiding an inlnrmalion infrastruclure lies with the private 
soeioi fnlike llu' space piogiani. where oiiK the governmeiil was m the ptisiiion l«» 
support the necessaiy leseaich and development, with the inlorinali(»n .suiUMhighway. die 
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most impmlant io\c ol llu* jiuviTnnicnl is lo pl:ini sct'ds rk\\\vs:ir\ U' ciuuiv llial ihc 
inlra.strutMurc ».\rll he used forilic public ijoi'cl. Hn- icsi ol Uio iinrjisinn.iiirc- will laki.' (.iirv- 
of llsi-ll 

Conclusinn 



TIr" iiJiioiKil intornKiiion intraMriicinrt' has i\w ptncntiiil in bcc'sJiiU' iho vi-hu-li- Iim 
jmpii'viiit: rducaiioii and lirclim*; k\irniiii! ihroiiiilKuii AnuMica iii (.rHiculK inipuiiam waNs 
This vmI! ()iiI\ happen, however, it all suidenl.s have aceess ui ihe inlr.iMriiciiiie iii iheir 
sehouK aiul in iheir Iumk-.s hueraeiive television Jielwurks. uhich cwineel schooK i.» 
homos, wiil hiiJ;!'; iiuoine and laeial iiaps ni our sncieU hy umiil' ever\ child ihe 
<'pporumi;v lo p.irnci|i.ile in uui inK'rnialion oiienled econonu niroii^i^h these neiwi'iks. 
sUklenb will Iv ahle Ik .ie».es.s cxcilini: cducaiiorial maienals oiiivide llie i\pn.al nine lo three 
schi'oi da\. le.Kheis l\iI| he ahle lo .i^xess piolessi^nal development materials m tlieii 
homes .uui cotiahi >i;)ie with tluMi LolKai:iiev at aii\ lime, and lamilies will \k ^hW to >ta> m 
eoniact with their cliildu n s sJiooK. |n addition, all people connected throui:li inteiacti\e 
leleviMon networks will have the capahihu of accessuii: ihe rnteinet and oilier t>ii-hne d.Ha 
Imsc's TIu" iK'iwo;ks Will ilk ieloie help stiiden's. I.imrliesand their leacheis hecoinv active 
Itle Um^ learners rn the inlorniaiion ai^e that h.is hcen hrou^ihi about b\ the dryiial 
rcvnlution nii.s nia\ Iv the jiieatest lonj: teim heiielii of the mlomiaUon supeiluijhwov 



' Nalional pAlueaiion Goals were first adopted h> the nation s jiovernors in lor 
atlammcnt by the year 2(KK). T\k- jioaK have been incorporated into dOAI.S 2(KHi- 
I-:<iueation American Act: Pub. L No. 103-227. lOK State 125. § 102 ( I^MMl (codified at 
20 r S C. ijij 5KI2 ). The cit;ht j^oals .siaic that by the year 2(XK): I ) all children m 
America will slan school ready \o learn: 21 llic hi^'h school j^raduauon rale will increase to 
al Icxst ^H)*)} : 3) all Mudent.s will leave tirades 4. K aju! 12 havmj; demonstrated co mpelenc\ 
over challcnjiinu subiect matter including: l-nulish. mathcmalics. .science. foriMtm 
languages, civ res and jiovernment. economics, arts, history, and geoprapln; 4) the 
Nation's leaching force uill have access to programs lor the continued rmprovemem ol 
ihcir profe.ssnmal skills: 5) United Slates students will be first m the world in matheinalics 
and science achievemcnl: A) every adult Amenean will be liieraie and w'ill possess the 
knowledge and skills nece.s.sar>' \o ctimpcto m a global economy: 7) ever)' .school m ihe 
Tnilcd Stales will promote patlner.ships that will increase parental involvement and 
jjarticipatn)r. m prtmioting the .social, emotional. ;ind academic growih o! children 
- Naiuuial C\)mmission on Hxce Hence in luliicalion. A Nation at Risk: Hie Impei.itive lor 
t-ducation Retorm (Washington. D.C* GPO. April l*)X3). 21-22. 
^ National I'^Iucatum C'ommi.sstnn on Time and Learning. Prisoners ol I ime (VViLshmuton 
DC CiPO. April IW). 7 

•^ C'aiol C\>pple. Michael Kane. Douglas U*vin. and Shirah Cohen. "Brielmg Paper- Hie 
.NaUonal liducalion CommLssmn on Time and Learning." Pehivm As.sociaies. Inc.. Apnl 7. 
I W. 5. Slate legislatures mandate niininurm .standard's lor the length ol the academic dav 
lor elementary, middle and .secondar\ schools Individual .schools have the treedom lo 
exceed mandated standards and lo develop ;diemative calendars and schedules 1 low ever 
rn the rnited States, districts and schools tend not to go k*vond the mandated niininiiini 
standards in setting the length ol the sehoul djv .md veai 
Ibid . 6 
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Mr. Lehman. Thank you very much. 
We will hear from Dr. Harrison-Jones. 

And I know that Ms. Roberts has to leave, so maybe we will ask 
you some questions after we finish with Ms. Jones here. You may 
proceed. 

STATEMENT OF LOIS HARRISON-JONES 

Ms. Harrison-Jones. Thank you very much. 

Mr. Chairman, members of the Telecommunications and Finance 
Subcommittee, I am delighted to be here as a member of this 
panel. As stated, I am Lois Harrison-Jones, superintendent of the 
Boston Public Schools. 

Like school districts throughout this country, we in Boston find 
ourselves in an extraordinary position regarding the use of tech- 
nology and telecommunications. On one hand, we have a number 
of programs that are widely perceived as national models in the 
use of technology to enhance education, 

We have an exceptionally robust relationship with the business 
community in the city, one which has resulted from the contribu- 
tion of millions of dollars in hardware, software and technology 
support to our schools. Compared to many urban school districts 
around the Nation, we are ahead in creating the capability, and in 
all of our schools, for the use of telecommunications in our cla..>s- 
rooms. 

All of this being said, we also find on the other hand, that we 
are severely limited in our ability to take a significant leap forward 
in the use of technology, mostly because of a lack of funds to do 
so. And as innovations in technology are booming, especially in the 
ways they can be used for classroom instruction, our capability to 
make use of these achievements has been severely constrained by 
serious limitations in capital and training resources necessary to 
make full use of new technolog>\ 

This technology gap between what is available in the schools and 
what the schools can afford obviously will have the greatest impact 
upon children of families that are economically disadvantaged. 
Those students, of course, depend more heavily on the schools than 
do others for them to have equity in terms of program offerings and 
services. 

We are moving ahead, however, exploring new uses of tech- 
nology, at a growing number of our schools in Boston. And yet, I 
feel that we are falling behind. 

We have had to cut basic educational services as fiscal con- 
straints resulting from reduced resources from local, State and 
Federal sources have forced us, as other districts throughout the 
country, to cut our budgets significantly this the past, few years. 
This is a time when the exciting innovations in telecommunications 
should have had their broadest applications in the classrooms of 
our children, who are challenged by special needs, language bar- 
riers, or family economic constraints. 

I need not remind you that in Boston we are especially impacted 
by the number of young people for whom English is a second lan- 
guage. We provide instruction for youngsters in more than 9 — and 
next year will be in 12 different languages. 
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Despite this, however, we believe that we have some models of 
programs in technology and communications, and I. would like to 
share them with you, because we would like to expand upon these. 

The problem that we have is we have a number of exciting things 
happening, but until that is institutionalized and can be replicated 
on a broader scale, it will have no systemic or institutional impact 
upon the achievement of our youngsters as can be measured or ob- 
served. One of our most significant achievements to date in tech- 
nology is BosNet, a local telecommunications bulletin board that 
enables teachers and students in classrooms to communicate with 
their peers throughout the city. 

This was started 4 years ago with a small external grant, and 
now BosNet has to be completely funded by the Boston School De- 
partment. Every school has been equipped, or at least it has at 
least one cable drop, which enables the school to become connected 
to a telecommunications network. 

We have also established, at least some telephone lines in each 
of the schools. We have piloted the use of the information highway 
in one of our high schools. Again, piloting, 1 out of 20, is not going 
to respond to the need. But nonetheless, we know that it works. It 
works at this particular high school. 

It was started through the generosity of the business community 
and a small competitive grant from one of our providers. The school 
has been able to establish labs throughout and it has technical 
means to connect to a large database of publications. 

Teachers and students are using this technology on a daily base. 
Every teacher has been trained, and the quality of research papers, 
the use of computers, as a bilingual instructional device and a new 
level of ability has been — is evident in terms of the students' per- 
formance in writing, in mathematics, and really in the design — 
teaching designs. 

This program is serving as a model for the city as a whole, and 
we have, with our new mayor, a commitment to work with us in 
another capacity, it is with our Boston Public Library, to bring 
Internet into all of our schools over the next several years. Now, 
this we feel is having to be a significant — will require a significant 
commitment, but it will have a significant impact. 

We also have programs, some at a particular elementary school 
where we are piloting the use of technology' and communications as 
an instructional tool for special-needs students. This school is 
working with a program that the acronym is CAST, the Center for 
Adaptive Special Teaching, to provide professional development for 
teachers in how to harness the enormous potential of technology for 
teaching students with special needs. 

We have established a center in the city for special education and 
technology. We are working with a local college, Emanuel College, 
where hundreds of our Boston public school teachers receive train- 
ing and graduate credits as participants in training courses and 
seminars conducted at the center. 

Then, of course, through our own Office of Technology, we have— 
we conduct, we organize and conduct courses each year. We have 
just negotiated a Center for Leadership Development where we will 
infuse training in technology as a part of that offering. 





We have some extraordinary programs in our schools using com- 
puters to work with parents as well. One school that is heavily im- 
pacted by parents who are recent arrivals from various parts of 
China, have now developed a means by which parents are actually 
instructed in the use of computers by their children who have 
learned applications during the school hours. And the parents learn 
English and computer skills, while the children learn their native 
language. 

Tvvelve years ago in our citv through a municipal bond, there 
was the establishment of funds for the purchase of some stand- 
alone computers. But we know that computers bought 12 years ago 
are virtually obsolete now. We have not . been able to system ically 
replace or systematically replace or upgrade this hardware, except 
through a school-by-school patchwork approach funded by business 
partners or externally funded grants. 

And as we know, stand-alone computers are no longer state-of- 
the-art anyway. When computers are networked or connected to 
one another, their usefulness as learning tools, we all know, is 
greatly enhanced. And then last year, I would like to share this 
with you because it is an attest to how computers can be such — 
can have such an impact upon children. 

Last January, Senator Kennedy came to our city and heard from 
a young man who gave testimony there that he was seriously vis- 
ually impaired. He had been blind since childhood. He spoke about 
how his grades and his chances for continuing his education in col- 
lege dramatically improved once he was able to gain access to cur- 
rent, adaptive technology. His grades, as he said, shot up. And 
through the use of technology to help overcome the restrictions cre- 
ated by his disability, he became the class valedictorian, and today 
is studying at Harvard University. 

In terms of recommendations as I close, I have three basic rec- 
ommendations to make as we talk about telecommunications and 
the impact upon public schools. One has been touched upon, in fact 
two of the three have. 

There is certainly a need for a revenue stream for the schools to 
help them solve their major capital expenses. 

And then second, we need to address the significant need for pro- 
fessional development, ongoing professional development to make 
sure that the people who we are asking to work with technology 
are comfortable and capable of using it. 

And then thirdly and finally, another place that we can use tech- 
nology, one that we would like to use it more effectively, is in the 
area of student safety. Those of us who work in urban school dis- 
tricts particularly need to find more effective and more efficient 
ways of dealing with this very, very thorny issue. 

The Boston schools for many years used simply FM radios to ex- 
pedite these seemingly mundane but necessary tasks of manage- 
ment. We have now reached the limit of existing radio capacity and 
are actively soliciting approval to open a new group of UHF chan- 
nels, which up until now have been held in reserve by the FCC. 
The subcommittee, hopefully, can be helpful to us in unlocking that 
channel. 

As we groped with the many, many demands upon education 
today, we need the support, we need the help at all levels, and es- 
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pecially the national level. This is a national problem and I think 
pleading for a national solution is the only way that the United 
States I think is going to maintain its leadership in an increasingly 
global marketplace. 

I thank you very much for the opportunity to share these 
thoughts with you. 

[The prepared statement of Lois Harrison-Jones follows:] 

Prepared Statement of Lois I^arrison -Jones, Superintendent of Scnooi^, 
Boston, Massachuseits 

Mr. Chairman and Members of the Subcommittee on Telecommunications and Fi- 
nance: We find ourselves in an extraordinary position in the Boston Public Schools 
regarding the use of technolog>' and telecommunications. 

On the one hand, we have a number of programs that are widely perceived as 
national models in the use of technology to enhance education. We have an excep- 
tionally robust relationship with the business community in the citv, one which has 
resulted in the contribution of millions of dollars in hardware, software, and tech- 
nology support to our schools. Compared to many urban school districts around the 
nation, we are way ahead in creating the capability in all our schools for the use 
of telecommunications in our classrooms. 

All this being said, we also find, on the other hand, that we are severely limited 
in our ability to take a significant leap forward in the use of technology, mostly be- 
cause we lack the funds to do it. 

As innovations in technology are booming, especially in ways that can be used for 
classroom instruction, our capacity to make use of these achievements has been se- 
verely constrained — by serious limitations in the capital and training resources nec- 
essary to make full use of new technology. 

This technology gap — between what is available and what schools can afford — will 
have its greatest impact on the children of families that are economically disadvan- 
taged. Those students who can depend upon more affluent parents to provide them 
with the means at home to gain access to the information highway will develop at 
an increasingly faster rate than those dependent on schools for the same access, es- 
pecially if the schools are not fully equipped to help them. 

We are moving ahead — exploring new uses of technology in a growing number of 
our schools. Yet we are falling behind. We have had to cut basic educational serv- 
ices, as fiscal constraints resulting from reduced resources from local, state, and fed- 
eral sources, have forced us to cut our budgets for the past four years in a row. This 
is a time when the exciting innovations in telecommunications should have their 
broadest applications in the classrooms of children who are challenged by special 
needs, language barriers, or family economic constraints. These are the children 
upon whom this new technology can have its greatest impact. And yet our schools 
simply do not have the means to help them in a systematic way, and are dependent 
upon an incessant patchwork of fund-raising even to be able to introduce a few of 
the wonders of modern computers and communications. 

We have a growing number of programs and services in Boston that are consid- 
ered models in the use of technology and telecommunications as an enhancement 
to education. 

One of our most significant achievements to date in technology is BosNet — a local 
telecommunications "bulletin board" that enables teachers and students in class- 
rooms to communicate with their peers throughout the citv. Four years ago, we 
started this telecommunications system with a small external grant, and since then 
have been able to build up to a level of 1,000 regular users. BosNet is aimed at re- 
ducing the isolation of the individual classroom and giving teachers and students 
a classroom-based means for quickly and effectively communicating throughout the 
city. BosNet is now funded completely by the Boston School Department. 

Every school in Boston now has at least one cable "drop" which e.iables the school 
to become connected to a telecommunications network. We also have established— 
in every school in the city— two dedicated telephone lines for the use of tele- 
communication. These two related advances — dedicated lines and cable drops in 
every school- are important steps toward enabling every school to gain access to the 
"information highway" that is increasingly being seta as a necessary route toward 
a successful future for all of us. 

We have piloted the use of the Information Highway in one of our high schools, 
with surprising results. At Brighton High, through the generosity of the Boston 
business community and through a competitive grant from Apple 'Computers, the 
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school has been able to establish computer labs in ten classrooms with the technical 
means to connect to a large data base of publications. The quality of the work being 
done through this program is exceptionally high. Teachers and students are using 
the technology on a daily basis. Every teacher in the school has been trained. Ihe 
quality of research papers, the use of computers as a bilingual instructional de\nce, 
and the new level of ability the school has for teaching design, wnting, math, and 
other aspects of the hi^h school curriculum is way beyond what they were able to 
do before the labs were in place. , v i «r u 

The Brighton High program is serving as a model for the city as a whole. We have 
a new commitment, from the Mayor of Boston, Thomas Menino, along with the Bos- 
ton Public Library, to bring "Internet" into all our schools over the next several 
years This is a significant financial commitment. -As you know, access to Internet 
gives its subscribers the ability to gain electronic access to literally hundreds of pub- 
lications that can be used by teachers for planning lessons and by students for con- 
ducting research and developing new levels of self-learning skills. 

We also have programs sucn as the model at the Hansard Kent Elementary 
School, where we are piloting the use of technology and telecommunications as an 
instructional tool for special needs students. The school is working with CAbT ~ 
the Center for Adaptive Special Teaching— to provide professional development tor 
teachers and administrators in how to harness the enormous potential of technology 
for teaching students with special needs. The Hai-vard Kent is a uniquely ambitious 
model in technology applications for physically and intellecturUy challenged stu- 
dents. ..VI . 1 

We have also established in Boston a center for the use of technology in special 
education. At Emmanuel College, hundreds of our Boston Public School teachers re- 
ceive training and graduate credit as participants in training courses and seminars 
conducted at the Center. This Center is supported and staffed by the Boston Public 
Schools and provides direct support to classroom teachers working with our severely 
handicapped student population. . ^ 

Addtionally, our own Office of Instructional Technology organizes and conducts 
twelve courses every semester for Boston teachers in the uses of technology. These 
courses are completely voluntary, and are paid for by the participants. Three hun- 
dred teachers each semester are taking advantage of a full menu of courses in tech- 
nology and telecommunications. 

We also have some extraordinary programs in our schools using computers as 
teaching tools. Just one example is our Parents as Partners program at the Josiah 
Quincy School. The program uses computers donated by the Bank of Boston and 
software and instructional time paid for through competitive grants. Parents as 
Partners provides Quincy School parents from Chinatown with instruction in Eng- 
lish and in the use of technology in after-school hours. Parents are actually in- 
structed in the use of computers by their children,who have learned the applications 
during school hours. The parents learn English and computer skills while the chil- 
dren learn their native language. Parents become actively engaged through Parents 
as Partners in their children's learning experiences at the school. 

We have learned in Boston that technoiOgy can help teachers and students make 
an important educational leap, when the school has the combination of equipment 
and instructional skills to use it. Through business, philanthropic, and competitive 
grants, many of our Boston schools have created innovative programs like those at 
Brighton High and the Josiah Quincy Elementary School. For us, the challenge is 
to make these available to every school, and to find ways for schools to become self- 
regenerating: where new technologies are available as well as the skills to use them. 

Twelve years ago the City of Boston through a municipal bond issue established 
funding to enable our schools to purchase Apple 2E and IBM Personal Computers 
for our schools. We established computer labs in nearly every school through this 
funding source. 

One of the dilemmas of this however has been that once the funds were spent, 
they were gone. Computers of twelve years ago are virtually obsolete now. W^e have 
not" been able to systematically replace or upgrade this hardware, except through 
a school-by-school,* patchwork approach funded by business partners or externally 
funded gi*ants. Stand-alone computers are no longer state-of-the-art anyway. When 
computers can be networked, or connected to one another, their usefulness as learn- 
ing tools is greatly enhanced. 

However, it is a very expensive proposition to fully network existing stand-alone 
computers. In some of our schools, such as the McCormick Middle School and the 
Josiah Quincy Elementai-y Schools, we have been able to network our computers ef- 
fectively, funded by the Bank of Boston. In other schools such as English High, the 
hardware has been networked through competitive grants. Each network upgrade 
co«as approximately S50,000 per lab. The cost for this as a system, especially one 
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that has wrestled with the possibility of laying off teachers every year during the 
present decade, this expense is a very dear one. 

Last January at West Roxbury High School, Senator Edward Kennedy conducted 
a hearing as part of the development of his legislation for support of technology in 
education. At this hearing, one of our students from Boston Latin School talked 
about the impact technology had upon his life. The student was seriously visually 
impaired— blind smce childhood. He spoke about how his grades— and his chances 
tor continuing his education in college— improved dramatically, once he was able to 
gain access to current adaptive technology. His grades "shot up," as he put it. 

UM?*"^ u u °^ technology to help overcome the restrictions created by his dis- 
ability, he became the class valedictorian and today is studying at Harvard Univer- 

lil of our children in Boston should be able to gain access to state-of-the-art tech- 
nology for instruction, particularly through telecommunications. As funds continue 
to be cut for public education, however, the gap that presently exists between stu- 
dents from inner city, low-income families and their counterparts in more affluent 
communities is only going to widen. Parents who can buy computers, subscribe to 
internet, put terminals and modems in their children's bedrooms, and communicate 
electromcalJy with their children s classrooms are to see great results in their chil- 
dren s education. Parents who cannot afford steps are going to rely increasingly on 
their public schools to provide them. Where schools cannot do so, the inequities be- 
tween those who have and those who don't will become increasingly apparent in test 
scores and other indicators of academic progress. 

. The problem for school systems like Boston is that technology is a majo>* capital 
uivestment. We spent a lot of money putting a cable drop in every Boston school, 
ine trutn is that v/e should have a cable drop in every classroom in every school 
We dedicated two phone lines for each of our 119 schools. Every teacher should have 
his or her own telephone line. We can only begin to imagine the possibilities for Bos- 
on school chi dren, if every one of our classrooms were equipped with computer 
hardware, modems, telephone lines, and access to Internet. 

The bond issue in Boston 12 years ago raised $4.5 million and that was not 
enough to put hardware in all our schools. Today, it would cost $12 million to put 
a telecommunications work station for every teacher in Boston. This would not in- 
clude any of the training or equipment necessary to connect students to these net- 
works. Ironically, students that have not learned as well through more traditional 
lorms ot teaching are often the ones who need technology the most, yet get the least 
and the least consistently Even though we are ahead of many school systems, our 
best efforts are still in the "pilot" or "demonstration" stages, where a few entre- 
preneunal teachers or admimstrators have written a grant or won a contest and 
gotten some hardware for their school. 

(1) There needs to be a revenue stream for schools to help them solve 
these major capital expenses. This will require a major funding initiative that 
cannot be borne by the budget cutting measures that school systems have had to 
k)llow m order to do an>-thing innovative and systemic over the past few years 
Technology is not a substitute for teaching or books. It is a means through which 
teachers can use their teaching skills in more focused ways to help students learn 
to become life-long learners. Computers and telecommunications are increasingly es- 
sential tools that all educators will need in order that their students be competitive 
in a global economy We can no longer do it with pencil and paper alone, because 
our students will fall too far behind. 

(2) We also need to address the significant need for professional develop- 
ment, if we are going to make full use of the promise in telecomrauni- 
cations. Computers, modems, and other expressions of technology demand a proc- 
ess of continuous learning, to stay abreast of rapid changes. The costs of retraining 
teachers and providing means for their continuing enrichment are significant, yet 
must be pronded if the technology is to be put to best use. Any revenue stream 
must take into consideration the dual needs of equipment and keeping its users 
equipped, if the expense is to be worthwhile. 

School systems and school leaders have an important role to plav in this retooling 
process. Our curricula in every subiect must be rethought to take'full advantage of 
the new opportunities and demands in a society when so much more information 
IS going to be readily available to young people. We need to spend less of our time 
m classrooms transmitting a body of knowledge to students and more time teaching 
them to use their own skills to learn themselves. This is a major shift in podntiogv 
one that is gradually taking place in all our schools, vpt one that needs to In sped 
up It our children are going to compete successfully. 

This is the part of the equation that schools must contribute: the retooling of cur- 
riculum, teaching prionties. and classroom strategies to fully engage our students 
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in a changing economy. Where we need help is in. the high initial costs of equip- 
ment, the longer term costs of servicing and renewing that equipment, and the 
training to make full use of technology. rr,, • , 

(3) Another place we need help is related to student safety. This is also an 
area in which the federal government can also play a role. Telecommunications in 
a large public school system includes the use of two-way wireless devices. It is the 
optimal medium when people need to communicate during the school day. School 
safety is enhanced by the use of two-way radio for managing student security and 
expediting the boarding and deboarding of children from school buses or for obtain- 
ing assistance during medical emergencies and other situations involving the phys- 
ical welfare of students. 

The Boston Public Schools has for many years used FM radios to exoedit^ these 
seemingly mundane but necessary tasks of educational management. We have now 
reached the limit of existing radio capacity and are actively soliciting approval to 
open a new group of UHF channels which up to now have been held in reserve by 
the FCC. I am advised by rny Chief of School Safety that he needs Channel 15 in 
the 476 megahertz range. This Subcommittee can be helpful in unlocking that chan- 
nel. 

Our, plans for the new channels will not only expand the use of wireless commu- 
nications but will add state-of-the-art applications including transfer of confidential 
data between school operations; transmission of faxed information between class- 
rooms and the main ofrice; and the imolementation of alarm and control functions 
in buildings for energy management and resource allocation. 

If a hurricane came along and blew the roofs off of our city schools, no one would 
expect that the money to fix them should come at the expense of paying teachers 
or buying books. We have a growing national problem as a result of innovations in 
telecommunications: schools serving children without family means to provide com- 
puters and training are going to lall further and further behind. The cost for all 
schools to take advantage of technology is enormous. We need a strident commit- 
ment from all sources, local, state, and federal, that can enable schools to make the 
significant jump in capital expense to get wired and ready for telecommunication. 

In the past three years, even as our own Office of Instructional Technology has 
increased the number of teachers it has served with courses and seminars in tech- 
nology, its staffing operation has had to be cu' This sort of Peter-to-Paul robbing 
will never enable our schools in the city to stay at pace with our more affluent sub- 
urbs, and it will never allow us to catch up to nations where there is a more strident 
commitment to education as a major national priority. 

We need leadership at the national level. This is a national problem pleading for 
a national solution. It is the only way the United States can maintain its leadership 
in an increasingly global marketplace. What better Congressional Subcommittee 
than Telecommunications and Finance to provide the bold leadership that is need- 
ed? 

Mr. Chairman, thank you for providing me with this opportunity to speak to you 
and your Conprr^^sional colleagues in order to provide an outline of the importance 
of telecommurji.cations in the educational lives of students in Boston and in urban 
systems throughout the nation. 

Mr. Lehman. Thank you very much. 

As I said, we are going to have to let Ms. Roberts go. And let 
me say, we certainly appreciate your being here today. 

But I do want to ask you a couple questions, if I may. And I 
think what we will do is leave the record open and submit addi- 
tional questions that I know will come out in writing to you. 

Ms. Roberts. Right, we would be very happy to answer those 
questions. 

Mr. Lehman. Thank you. 

This is an issue where it is easy to talk in generalities, and we 
can identify the problem in generalities. And it is much harder to 
get to the specifics, both of what exactly needs to be done and how 
to go about doing it. 

And there are — I guess like health care, there are a lot of moving 
parts here and a lot of different — a lot of players on the field. There 
are a couple, I think, rather provocative comments in Secretary Ril- 
ey's discussion, and I want to just lead you to them. 
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He says at the beginning, it says: Both the connections to new 
telecommunications and information resources and basic access 
services to these resources, should be free, or as inexpensive as pos- 
sible to educators and students to ensure that we get the maximum 
benefit as a Nation from these resources. If we do not take these 
steps, we will deepen the socioeconomic divisions that threaten our 
Nation. 

And later he says: I do not expect the Federal Government will 
be able to contribute any large amount to this investment in infra- 
structure. We must, therefore, work together to establish a regu- 
latory framework for telecommunications firms that will ensure the 
development of the Nil for education. And I guess that is where 
this committee lands right smack in the middle of the issue and 
where the issues join. 

Do you care to expand, maybe fill in a little more specifics of 
what the S *cretary has in mind there? 

Ms. Roberts. Yes. First of all, in terms of the connections to the 
resources. In the first place, if you will recall, the Vice President 
specifically challenged the regional Bell operating companies to 
think about how, as they were deploying expanded capacity to com- 
munities, to businesses, that they consider directly providing the 
connections to schools. And, in fact, in a number of instances, there 
really have been very significant efforts that have moved forward 
in this area. 

In particular, I point out the Pac-Bell efforts in California, the 
Ameritech announcement in Indiana, and more recently a very in- 
teresting solution that seems to have been worked out in West Vir- 
ginia with Governor Caperton and Bell Atlantic. So, our sense was 
that at the very least, the connections to schools could be doable, 
just the way many cable companies already provide the connections 
to cable in many schools. 

What that doesn't take care of is the internal wiring, the internal 
cabling to build the local network that would bring the resources 
to the classroom. And in that case, our sense was that there could 
be help in that area. In some cases, the telcos and the cable compa- 
nies have gone even further, but in many cases, States like Florida 
have actually set up funding for infrastructure building so that 
eventually every school will be an intelligently wired school and the 
conduit will be there for the long term. 

In terms of the basic charges, there we are talking about the rate 
structures that are in place right now, where we think that we can 
work with you and with the FCC, and even potentially with the 
State regulators, to think about how these rates could be made 
more affordable, particularly preferentially for education. 

Mr. LehM/VN. Well, I am sure 

Ms. Roberts. It is very contentious, and we know that. But the 
Secretary really believes that it is bis job to talk about the prin- 
ciple of all of this. And then let me say something else. As States 
are seriously planning the technology for their educational institu- 
tions and working with institutions to do this, there really is an op- 
portunity to understand what the full range of costs are. And also, 
then, ultimately to think about how this can be funded in a more 
reasonable way. ^7 f) 
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There have been a number of proposals to think about funding 
for technology', and in fact we are going to undertake a study that 
looks at funding alternatives. In no way do we think this is not a 
serious issue. 

Mr. Lehman. I appreciate that and I certainly commend you and 
the Secretary for your attitude. 

Dr. Harrison-Jones, you heard her comments about the great dis- 
parities that exist in her area. The same is true in mine. I have 
schools side-by-side, some state-of-the-art, some right out of the 
last century. And frankly, it is not always the socioeconomic 
ditches in the schools. Some of our poorer schools have better sys- 
tems because of the particular nuances of the funding. 

In fact, I have got one high school in my district that is one of 
the top ROTC programs in the country, and the Navy has funded 
a state-of-the-art computer center there for the ROTC program, 
while side-by-side, the rest of the school doesn't have anything. So 
there is these — it is — there are huge disparities and they are not — 
they don't necessarily follow normal lines. 

Are we getting — we have all these different studies we cite that 
are a piecemeal look at this. Are we getting an overall picture of 
where we are at in this country? Are we gathering that kind of in- 
formation so we can make judgments more accurately on a larger 
scale? 

Ms. Roberts. I think that is absolutely critical, and we need to 
do that. We are going to begin part of that process through the Na- 
tional Center for Educational Statistics survey of telecommuni- 
cations to schools. We see that as providing the beginning of real 
basc4ine data that will, in fact, point to the disparities, we hope, 
and give us a sense of where they exist. 

But I would also recommend that you look at the next Office of 
Technology Assessment Report, I still have a lot of contact with 
OTA. and the study that is going to be released, I am pretty sure, 
by early January looks at technology and teaching the extent to 
which we are making progress and where we are not. 

But part of our problem — and I would point this out to you, and 
I don't think it is surprising — is that most of what we do in edu- 
cation is State and local. I, too, have been surprised at the fact that 
I can find schools and sometimes even districts where one would 
not predict that there would be so much technology being deployed 
and being deployed effectively because in terms of economics this 
IS not an area where you would expect to see these resource. 

When you start to look at it and you try to understand why — 
why can this district do it and this school do it, there are islands 
of excellence, and what it comes down to is a couple of things. One 
is leadership. 

I just spent time with Leona Williams, who is the superintendent 
of the Val Verde School District in California, and what she de- 
scribed is a process that she undertook to look directly at her budg- 
et. With not a single new dollar, this superintendent was able to 
sii^mificantly change her district's resource base for technology, for 
education and for learning. 

I talked to another superintendent in Perry, Ohio, and I heard 
the same story. 
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What I think we need to do is look at what these people have 
done and ask ourselves what did they give up, what did they do 
differently because, in part, we are talking about major institu- 
tional changes as well. So that is the second piece. 

And I think the third piece is we look at how we in Federal pro- 
grams, we require people to do things with technology and provide 
separate streams of funding in Chapter 1, in other math and 
science and education programs. But we really don't ask for people 
to think about these resources in a comprehensive way snd encour- 
age them to deploy those resources to benefit kids an'i to benefit 
schools. So I think we can do a better job on our side as well, and 
Congress can help us there. 

So it is a long answer, and it is a lot of things: It is people. It 
is leadership. It is being lucky enough — for example, if you are in 
Tennessee — I was just thinking about Mr. Cooper — if you are near 
the Oak Ridge National Laboratory, and you are in Knoxville, and 
you are in Oak Ridge, and you are in Anderson county, you have 
a network in place because the Oak Ridge National Laboratory peo- 
ple decided this was something they wanted to do on their own 
time and make it available. 

We have to begin to really think about how we use all the re- 
sources that are available across the country. 

Mr. Lehman. Finally, let me ask you this: Do we have any com- 
parisons here, information, that would tell us where we stand in 
this whole issue versus other countries — the Germans, the French, 
the British, the Japanese? 

Ms. Roberts. To my knowledge, there is no fully comparable 
data. However, there is a major study on the use of computers in 
our classrooms. That is an international study that looks at the 
United States and other areas. It is called the lEA study. As I re- 
call, we have pockets of excellence, we have islands of excellence 
in the United States, but v/e don't come nearly as uniformly close 
to the base of technology that some countries have been able to 
achieve largely because education is a Federal, if you will, or a na- 
tional system. 

But what the lEA study shows and what other anecdotal evi- 
dence also points to is that, in terms of the cutting edge, we have 
the cutting edge examples, and the real challenge is how do you 
scale up? How do you scale, as Dr. Jones has pointed out, from a 
model project here to a whole system that is using these resources 
effectively? 

Mr. Lehman. Thank you very much. I appreciate your being here 
today and, again, give our sympathies to the Secretary. Look for- 
ward to working with you on this issue. 

Ms. Roberts. Thank you for inviting us. I think this is the first 
time we have come to testify before your committee, and we are de- 
lighted to be here, and we know we have a lot of work to do. We 
are eager to move forward. 



42 



39 



Mr. Lehman. Thank you. Very good, we appreciate that. 
Dr. Rescigno, we will put vour entire statement in the record, 
ask you to summarize and welcome you out from California. 

STATEMENT OF RON RESCIGNO 

Mr. Rescigno. Thank you, Congressman, members of the com- 
mittee. We do have three Califomians here, I believe, two, myself 
and Linda and John Keman. 

Ms. Roberts. No. I wish I was. 

Mr. Rescigno. Sorry about that. I am also very familiar with 
your school district, Congressman. We have had many visitors from 
Fresno to our school district. 

I am a school superintendent, been one for 16 years, which sort 
of breaks the mold in California, at least. The average tenure is 
about 3 years— or anywhere, right? Sometimes I think I am as 
much a part of the problem as part of the solution because I have 
been in public education for 36 years, both on the East Coast and 
the West Coast. 

Eleven years ago, when I was appointed superintendent of the 
Hueneme School District, we set out with a vision to try to bring 
equal opportunity to all of our students. The Kueneme School Dis- 
trict is a district of close to 8,000 students, multicultural district, 
multiracial district, 60 percent Hispanic, 30 percent of those 
nonEnglish speakers, blacks, Asians, typical of what you would 
find in southern California, our migrant population, and we have 
a very large Navy base close by. It is a Seabee base. And we also 
have a very large Naval Air Force base close by, so we are pretty 
typical of an urban center in southern California. 

The vision was to try to bring something to our students that 
would be exciting, motivating and pay off dividends in the long 
term. Now, after 11 years, in my testimony— my written testi- 
mony — we have been pretty specific in terms of what we have tried 
to accomplish. 

I think the bottom line with us is that we did accomplish fantas- 
tic things with the use of network technology and student learning. 
Our kids have generated achievement scores that are absolutely 
fantastic. We can compare very favorably with students throughout 
the United States, as our results show. And also, as our results 
show, that there is a direct relationship between the use of network 
computer technology and student achievement. I think that is a 
very powerful statement. And it has been proven by the University 
of Southern California in a 4-year study. 

Now what did we attempt to do? We attempted to focus on the 
leanier and bring the resources to the learner. When we tried to 
do this 11 years ago a lot of people, including, I think, John, who 
had visited us on several occasions, thought, wow, what are they 
trying to do here? 

We tried to create network environments, which we did, called 
smart classrooms, which were multimedia environments that were 
networked inside classrooms and ultimately throughout the school. 
And we also tried to work with the teachers in terms of developing 
the necessary tools for them to work in that environment. 

As we went through this program, we were visited by various 
people throughout the State of California, and, ultimately, we were 
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selected as one of six model technology schools in the State of Cali- 
fornia. 

Now, as you know> Congressman, there are over a thousand 
school districts in the State of California, 30 million people in that 
State, and there are only six that are model technology schools. So 
we should be doing something with technology, and we should be 
showing some results because we did get some effort from the State 
of California to help us do this. 

Our results show very clearly that network technology allows you 
to create a new learning environment for students. But, beyond 
that, something happened, and I think that is the reason why I am 
here. 

There was an article in USA Today several weeks ago which in- 
dicated our relationship with a large telecommunication company 
xMCI, as well as the Council of Urban City Schools, as well as the 
possibility of a grant being awarded by the Department of Com- 
merce. What it said was that our school district was working to de- 
velop electronic curriculum which then could be produced on a CD- 
ROM which would allow that curriculum to be used throughout the 
United States over a network, a superhighway, whatever. 

Now, what we have tried to do in the Hueneme School District, 
not only have we tried to do connectivity issues, of which we are 
doing with the Department of Defense, schools to schools through- 
out the United States, real time telecommunications and working 
through simulated activities, we also have extensive work with our 
local cable company. We are applying the tools in real time activi- 
ties. 

But what we have done is we have tried to create a public school 
as a nonprofit institution or foundation. And just— if you know of 
Yogi Berra, basically, it is a nonprofit foundation for profit, and 
what v/e have attempted to do was to create a new role for the 
teacher. The teacher is able to bring together all of these multi- 
media programs with good solid instructional strategies. And, 
whatever you think of California, we have terrific curriculum out 
there, bringing that all together. 

And then with a relationship with a private company which has 
the worldwide license for CD-ROM fractal technology, which is fair- 
ly extensive and fairly good technology in terms of the compression 
decompression kinds of things that you have to do with video. We 
were bringing that together so that we could produce a product 
that would be replicated and used throughout the United States. 

What we found out was that what we could do as educators was 
create the intellectual skeleton through this electronic curriculum. 
Then a private company, preview publishing company, was able to 
bring in a Hollywood producer to bring that all together so that we 
could begin creating multimedia technology that worked in our 
classrooms. 

Because ever>' time people came to visit us— and if you read this 
testimony, you will see over 3,000 visitors have visited us since 
1983 from all over the world and from all over the United States— 
they wanted our curriculum. Where is the electronic curriculum'? 
How do you put that together? 
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Well, it is put together in 250 different pieces because of all the 
different resources you are using but bringing it together into one 
common medium and then putting some value to it. 

Now, what we thought about was, okay, that is our intellectual 
property. We own it. And we worked out a deal with the company 
through which they would pay us for the teacher*s time off so we 
would have the teacher with one leg in the classroom and one leg 
out of the classroom working on this kind of curriculum. And it be- 
came very exciting because teachers were anxious. They liked that 
idea of doing some research and development on their curriculum. 
They really were excited about it. .11. 

And, as a result of that, we worked out an agreement with this 
company to produce CD-ROM technologies, and we hope that by 
the end of June we will have our first two series in the market- 
places. 

Along with that, we have a relationship with MCI to set up a 
network between us and northern California and Savannah, Geor- 
gia, to see if we could store and send this kind of curriculum so 
youngsters from different parts of the United States could be inter- 
acting with real time— with simulations and real time activities. 

Those are some of the kinds of things we have learned from the 
technology and some of the kinds of things we think the future is 
going to hold for our children. So, basically, that is what \ye have 
done initially. Why we are here is because of that article in USA 
Today, I believe, because of what we are trying to do with the 
teacher in terms of changing the learning paradigm and making 
the teacher much more entrepreneurial in the way they deliver in- 
struction to the classroom and the way we can use their intellec- 
tual property. , t . 1 j 

I might want to explain also to you that I do have recommenda- 
tions listed in the report regarding what Congress and the Federal 
Government can do. I might refer you to two things that we are 
doing currently with the Federal Government. 

The one thing we are doing with the Department of Defense — 
you might ask how does a school district in Port Hueneme work 
with the Department of Defense. Well, we were granted a com ct 
because of some of the mature educational models that we have de- 
veloped, one of them being this nonprofit foundation for technology, 
the other being this relationship in the development of electronic 
curriculum, to see if we could scale up some of these models to 
larger school districts. And we are attempting to do that in the Sa- 
vannah Chatham School District in Georgia, and the Department 
of Defense sees this as a way to take a good hard look at whether 
or not our successful models can be scaled up to a large school dis- 
trict in the south. 

The second thing is part of the recommendations regarding Con- 
gress is the whole idea of subsidies. You have heard Dr. Jones talk 
about that, but, you know, we have been subsidized for a long time 
from the Federal Government, at least our district has, using 
Chapter 1. I think that it is very important that we look at the 
subsidy issue, especially in termb of under-accessed student popxx- 

lations. tt • j o 

And traditionally the information centers in the United btates 
have been schools, libraries and community centers, and I would 
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suggest that the end user is where the subsidies should be, not on 
the pathways. Traditionally, we have always in school business 
have been concerned about our own networking and whatnot, and 
we have had marketing people come in. 

Mr. Markey [presiding]. If you could just wrap up in 20 seconds. 

Mr. Rescigno. Thank you very much for listening to me and for 
having me here. I certainly appreciate the opportunity, Mr. Chair- 
man. Thank you very much. 

Mr. Markey. You will have more opportunity during the ques- 
tion and answer period. Thank you. 

[The prepared statement of Ron Rescigno follows:] 
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Ron Rescigno, Ed.D., D.H.L. 
Superintendent, Hueneme School District 



A NEW AGENDA "THE SMART WAY" 



Hueneme School District 




'^he District, founded in 1873, is 
located in the cily of Port Hueneme on ihe 
Pacific Coast. 65 miles northwest of Los 
Angeles and 40 niiles south of Santa 
Barbara, California. (I'liiurc I) 




'^he Hueneme School District 
educates approximately 7,8(X) kindergarten 
through eighth grade students housed in 
nine K-6 elementary schools antl i\u> 
junior high schools. The \Kork force 
includes approximately 550 empltuecs 
with 311 teachers, 217 service employees, and 22 school and district 
admimstrators. The budget exceeds .^0 million dolhirs. \uth a per student 
cost o\' appri)Mmateh S4.060. including federal and stale support. RtMighl\ 1(> 
peivenl ^ Ti'c ^'tident IkkIv receive Aid for Dependent CMuldivn. peuet t qu.\lit\ 
for tree :uid lediLcd meals, and H) percent are identified as limited oi nop ^ iiL'ish 
speaking (1 ilmik- 2) 



47 



44 

Change and Progress 

J^uring the last decade, experience in the Hueneme School District has 
documented thai major fundamental c hanfi e and progress lakes place in the 
organization and nianagemenl of public school education, the public school 
curriculum, and student achievement as a result of the intelligent use of electronic 
information networking technologies. Change is with us all the time. It is 
inevitable. Change is accompanied by a lack of permanence and stability, but the 
progress thai occurs from change is positive, and worthy of pursuit. 

^^iir country is involved in a significant industrial and .social paradigm shitt. 
The mechanical technology that created the Indu.strial Revolution has been largciv 
replaced by technology ushered in by the likes of Bill Gates and the Micro-Soft 
Corporation, neuron networks, high speed computing, three-dimensional 
holography, virtual realitv, and more! In private industry, smart electronic tools 
ha\e replaced industrial age mechanical systems with technical and human 
intormation processing systems. In any innovative, competitive business that 
hopes to succeed, people aren't being told to work harder, and more people aren't 
being hired; instead the whole operation is being restructured to work SMAKTliK. 
F'or public schools, the ability to electronically deliver networked multi-media to 
the student learner-combimng audio, \ideo, still images, graphics, text, and 
animaiion-intelhgently integrated with people and curriculum is providing the 
catalyst for fundamental change and projiress in the \wu' children learn. 

THE ORGANIZATION AND MANAGEMENT 
OF PUBLIC SCHOOL EDUCATION 



'y^lu- l.viis or ()ii;miii/;iIioii am) iiuiniivciiKMit in I' S. piiliiu- school ciUicitioii 



is 
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has been largely concerned with the social organization which delivers knowledge 
to the group. This fundamental organization has, tor nearly a century, included 
teachers, textbooks, school buildings, school buses, instructional aides, custodians, 
etc. Unfortunately, the maintenance of this rather rigid organization has become 
an end in itself, and a subject of well-deserved criticism throughout the past 
decade. The true end of public education is student mastery of knowledge and 
skills. The central challenge to educational organizations in the information age 
centers on the effective and efficient mediation of knowledge and skills to the 
learner \ia an organization that is flexible, responsive, and outcome-based. The 
heart and soul of electronic information technologies is the effective and etl'icient 
tiansfer and mediation of knowledge. Data bases, electronic communication 
sNstems, knowledge networks, and networked multi-media v. ill change the basic 
organization of public schools. We need to think m terms of learning networks 
not traditional schools Learning networks are flexible and dynamic. Learning 
networks force new collaborative strategies with emphasis on people workmg 
together in complex tasks. Learning networks can dramaticalK improve student 
mastery of information age knowledge and skills 
''jphe true integration of networked 



technolc^gy requires a management and 



organizational approach which emphasizes six key 

technologies: 

1 Human l-'aetor^; 

2. C'omnuinicatiim Netwoikmg, 

3 Dalii: 

4 lm.i«'f: 

5 VtMcc: and 
Wpul. (I'lgurc }) 



r 



tNTF(.KAT!()N 
SIX KF.V TF.( MN()I.()(;iKS 




■Ihiniii;hnui .m cloven \oar period from 1^)S^ [o PH)4, (his integration stiatcry h..- 
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tultllled one of the "promises" of interactive technology by initiating a radical 
restructuring of the traditional public school educational organization in the 
Huenenie School District. 



he District has evolved through various developmental stages of 
educational technology during the last decade. Starling with stand alone computers 
in classrooms, the District evolved through: 

► Computer Assisted Instructional Labs in All Schools; 

► Compui^^r Assisted Instruction Electronically Distributed (Networked) 
to Individual Classrooms; 

► Introduction of Stand Alone Multi-Media Interactive Technology 

-Laser Disc Players 

-Video Players (VCRs) 
-Compact Disc Players 
-Cable Programming 
-Satellite Programming 
"Internet Connections: 

► The Integration of Technologies and Networking Capabilities Into the 
Snicirt Classroom; 

>- The Integration of Smart Classrooms Into A Smart School: 

► Smart School e\tension through the INTHRNHT and other electronic 
liigh\wiys into a "Virtual School House." 

I hc Smart Classroom 

'^he Smail Classroom is a classroom supported by an electronic infra- 
stiucture which provides the capacity and connectivity necessary for all data, 
voi^ ■ V kIco applications. The Smart Classroom creates an interactive learning 
cn» M »ni!H P.i where all Icarning'-the theoretical uith the practical, thi- 
ui.ii.-<»r ,h inii» uith ihc senses is the focus of etiucation. Where the computer ano 



Stages 
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other eleLlionic devices are the primary information del'' ery system tor :h.: hasu^ 
of the academic suhjects. and where human resources education is centered (m the 
creation of student products. The Smart Classroom makes learninjz interactive foi 
all students, allowing the teacher time to attend to the needs of each student, 
personalizing and individualizing the learning experience. Since the development 
of the original concept--a computer managed multi-media classroom--the Smart 
Classroom has evolved through eleven different generations into the current and 
mt)st iechnol(>gically advanced model. 

'J^he first and second generation Smart C'la.ssrooms uere s[)ecially uesigncd 
to give the teacher a specltum of t(H)ls to individualize mst ruction in order to teach 
more effectively. (Figure 4) Desk units were created to conceal color monitors 
beneath glass desk tops. The geometry of the desks creates concentric rings when 
H)ined together The resulting arrangement is rather like ihai of a svmplAuu 
orchestra with the teacher as the 

conductor and facilitator of the | ; 
learnmg process. The electronic 
network is capable of delivering audio, 
video, and data in a seamless fashion 
to the learner. A multitude of 
electronic curriculum materials allows 
each learner lo be exposed tt> the i j 

learning modality that best fit' his or ' 

her learning style. The classroom's electronic cutriculum is designed to expose 
^liulenis lo viilKal thinking in eailh, lite, .mil physical science, ()\ci 
ciiiiKulum lesinirces are programmed io accommodate for individual student 
achie\emenl. learning styles, learning speeil. and motivation 

BEST COPY AVAILABLE 
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^hi- third and fourth generation Smart Classrooms incorpDrHic a 
learning cluster concept with five learning cluster areas designed into the 
classroom environment. (Figure 5) Bach cluster has the electronic capability of 
processing information to individuals or groups of students for particular learning 
or teaching strategies. Driven by a network that has the capability to send and 
store data, video, and audio, the learner can process and create innovative 
solutions to problems in the study of history, geography, and language arts. The 
classroom design places the teacher at the front center of the tiered learning 
clusters. The purpose of the classroom design is to create a total human learning 
environment with a layout emphasizing people instead of machine technology. 

Students in the third generation 
j ■ ■ '■ '. ] ] ] I I'.S. History Smart Classroom work 

I ■ V { ■■ 

/ ■;'''^^\JK I individually on content softwaie with 



... V / 



■ ■ ■ 
/ 



the greatest portion of their time being 
spent working in cooperative groups 
with simulated activities. Students 
working in grtiups are asked to solve 
historical problems by searching data- 
i\'iscd soft .are and historical software simulations. Hmphasis is placed on 
paiiicipation in making decisions, setting goals, planning, taking action as a group, 
and producing a quality product. 

'^hc ftuirlh generation Language Arts-Reading Smart Classroom approaches 
learning Ironi an environment 'hat allows the student to inipro\c his/her writing, 
tc.ulmg, -'"'.'nnig. and speaking skills by interfacing with electronic simulations. 
The J.issK.om inc(»rporates computer managed electronic music as a form ot 
student ( \pu'ssion and communication h\ integrating hingnage arts and the tme 
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itrts Si hilarities between the basic elements of music, and the basK- -jleincnts c-: 
language are electronically interlaced in a learning environment that eniphaMZc^ 
the learner's visual, aural, and audible senses. 

'^he fifth and sixth generation classrooms, the Smart Lab 2<»()0, is an 
extension of the school's math, and 

Figure 6 

science curriculums, allowing for a 

major focus on the application of 

knowledge and skills. (Figure 6) 

Emphasis is placed on connecting 

learning to students' daily lives and 

opportunities for future study and 

careers. Students are pressed to 

interact uiih information, complete tasks, and to operate ^^ith'n the con^tiaints and 

demands of the work uorld outside the classroom. 

rjj^he Smart Lab is a responsive Icarnint: environment uherc students 

interact \\\{h an extensive collection of computers and peripherals to simulate real- 

uorld applications o1 the new and pouertul technologies that drive our world. 

Working in teams at island-like ^sork /learn statitins. students engage directlv in the 

observation, exploration, application, and asseN\ment of technological phenomena 

and related prin<.iples of science and math. In add it id n to computers, the pouer 

o1 laser disks, CD ROMS, vided tapes, and othci advanced leaniini: looK v)\\' 
student*^ hands-on iiiinds-on experiences in the area*, of ri)b()tus. compMter-aidcd 
manufacturing, s\ stems simulations, word processing!, computer assisted 
piiblisliiiii,', s;itellite tecliiiology, pneum.itK stiuctuies, numoiail ti.mspoitalKHi. 
umd enerii>, aer(>d\naniic testing, space-frame construction, hydiopcviics, and 
more A swicii-Mstic, interdisciplinais program ol instru<.iion acc(Mnpanies this 
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^•lassi. )(>•). S- ij. .:s r,.!!. ■.. .idi. ;jLa!-cd, open-ended learning paths that sharpen 
I heir conceptual skills while facilitating creativity and disi.overy learning. 

p7^^'^^^^'"i? ^l^^ ^"^^^^ generation Sniari Classrooms, hybrid or prototype 
extensions evolved in other subject disciplines in junior high schoolu and 
elemc;ntai\ grades, and included Science, Hnglish as a Second Language, Language 
Arts/Black Studies, Ntalh. and (jeography. (Figure 7) 



Prototype Science Prototype ESL 

Smart Classroom Smart Classroom 




T 



he 11th (ieneration Smart ' 'iinrc » 



( "(assmmi Math uvoKcd from the best 
instructional practices and learning 
en\ iron men ts ot the previous Smart 
Classrooms. O-i^ure 8) The purpose of 
the Sniiui Math ClassriHim is to empower 
all students mathematically to improve 
aculemic achievement. Mathematically 
cn^poueied studcnis ihmk and 

communicate, draw on mathematical ideas, and use mathematical tools and 
u\ hinLjMes. I-.mphasis is ^uen to student micractton and written communication. 
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Flai-iiip, spacious work stations are available for students to work togethei on 
pHKluctN and mvestigations. The liardware is recessed below these work stations, 
so the focus remains on applications and interaction among students. Lessons 
extend several days or even weeks. Students concentrate on large mathematical 
ideas and their interconnections. Math strands such as number, measurement, 
geometry, and logic are studied as part of unifying ideas such as patterns and 
proportion. 

variety of tools including manipuUitives, calculators, computers, videos, 
and laser discs are continually available for student use. Computers are used to 
an.il\/e data rather than perform drill of basic facts. Teacher.s ;ukI students 
become proficient in the use of software including word processing, the use of 
spread sheets, graph mg programs, and data bases to display results and identify 
patterns. Students use software to manipulate text, graphics, and video images in 
wass that promote exploration and discovery. 

1" ^ earning-centered soft\vare allows the student to think and use information 
to soKc and create problems. Immediate feedback is available elecironically. 
Student writings, prtxJucts, visual presentations, and reports are kept on electrontc 
notebooks. These notebooks are used for observation and interviews for purposes 
ot asse^snient. Writing clarifies, reveals thinking, and plays a major role in the 
Sm.irt Math Classroom. Teachers evaluate written ■■ork in mathematics on the 
b,isis {\\ the thinking it re\eals in clear, concise written explanations. 

'"jphe vlassroom boasts "state-of-the-art technolog>" including a network 
driven b> a IVntium *J0 CPC where audio and video data can be stored, and then 
i»..c^s».(l In pi pils »Mi (icin.uul. Students call up video, audio, and d.ua and stoic 
I Ik intiMUiation needed at then ow'> C(^mputer station. I-lectronic portfolios aie 
di"\ jli»p..d l>\ v(> icgistering video ..i.il .i ''.Mv with text and then stored in the 
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computer data base. This Smart Classroom has a virtual capability. It is linked 
directly to every classroom in the District by coaxial cable, and directly into the 
Internet, and more specitlcally, to the National Education Supercomputer Program 
(NHS) by telephone and modem connections. It is anticipated that in partnership 
with MCI this classroom will have a direct Tl telecommunication link to 
classrooms in Northern California and Savannah, Georgia. 



rj-ilie Smart School, driven by electronic networking systems, creates a new 
stvk* for school orgi^niz.cUions. The Hueneme School District is searching for an 
understanding of the proper balance between human and technical information 
pu)Ct.ssing. It appears thai many of the competencies necessary for learning will 
continue to rest on the human side as we are called upon to create a work 
en% ironmem of shared values and goals. 

el or k nig technology places tola I miiiative for decisions ai the student- 
teacher level, lixpeits are responsible tor exercising initiatives tor student learning 
.Old <)\erall school oi gam/ational rcsponsihilit\ . This learning n)odel eliminates 
the need for school oigani/ation and administration as \^e know it. The successful 
Use of iiciv^orked technologs to create ne\^ school environments rests on attitude, 
courage, and \^ill. The major obstacles to the integration of networked technology 
aie the curicni iigKhi\ ot school organ i /at ions. Llassiooni practices, and a lack ol 
\isii>nai\ leadership. However, the speed of ch.inge in high tech and its* abilu\ 
1<» .Kciunmodale tlie learnei will t'oice the creation ol new schot^l and classiotmi 
otgani/atiiMial struciuics that ultimately will lead to a futute ol uulinuted leanung. 
.1 "■\'iiiiial (Massiooni.' «ind then a "Vntual S^!h>o1 Htnisc." 



The Smart School 



"A Virtual School House 
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j^ecently much has been written and spoken about the "Information 
Highway," the Internet, the wide range of services the Internet makes available to 
educators and its' potential positive impact on student learning. The Internet was 
created by the Department of Defense 25 years ago to allow government work to 
continue even if part of the network was destroyed as a result of a nuclear attack. 
It is a limitless international network of networks that enables people with 
computers of all kinds to share services and communicate directly, as if they were 
part of one giant, seamless, global computing machine. 

jgarly on, the Hueneme School District had free single access connection to 
the Internet as one of six designated "Model Technology Schools" projects in the 
state of California. Using direct dial-up service. District teachers have mastered 
the Internet topography. Teachers and students have been involved with programs 
connected through the Internet, including the Upjohn "Science Grasp"' Network: 
Scholastic Netuoik and Electronic Schoolhouse through America On-Line; the 
Lawrence Livermore Labs' National Education Supercomputer Program; and in 
a Californiti State Public School Project for Telementoring, gaining Internet access 
using GIN A (Graphical Interface for Network Access) for students and teachers. 
The Hueneme School District did not consider the Internet as the model 
"Superhighwav." It is only one component of the nation's communications 
infiastrucuire. F-'rom an educational application and student learner consideration, 
\\c \\crc interested in the intelligent movement and management of information in 
multiple forms with its' use being determined by the end -user, i.e., 
teacher /student. 

"^Jl^btle ct)ntinuinu to experiment with \cr\ simple, sini^le access eonneetions 
lo the Imernci that benefit only a tew. the District began to vigorously pursue a 
program to conned all classrot)nis and staff on-line with a known 
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telecommunications network that was ect)nomical and had "real time" capabilities. 
Our vision was to create a user-friendly "network of networks" combinmg real- 
time voice, video, and multi-media by interfacing with the District's local area 
netuorks, the Internet, a coaxial cable television system and instructional network 
(INET). and existing telephone lines with real time telecommunications 
connections. 

Jone.s Intercable, Inc. INET: In 1989 the District aggressively pursued 
a joint venture with Jones Intercable. Inc., a large commercial cable television 
company. Today, the Hueneme School District and Jones Intercable, Inc. are 
proMdmg siudents and teachers new experiences in learning through the effective 
and oI'tKient use ot telecommunications technology, Jones Intercable, inc. has 
provided Hueneme School District with 60 miles of INllT cables connecting 
schools and classrooms from point-to-point and point-to-multi-points. The INHT 
delivers real-lime video, audio, and data to students and teachers. This interactive 
multiple-direction system allows students and teachers oppt)rtunities to reach out 
from the traditional classroom to the frontier of a new and exciting learning 
paradigm. 

rj-^he development of this new learning paradigm-the "VlRTl'AL" classroom 
environment mcludes student live interaction with computer simulations between 
and among rciiKUc classroom sites; live class debates between and among students 
from dittcreni sjh(>ol Uicaiions; teacher staff development with scholar experts; 
siudint aiiKul.jiHHi between area schools; on bne video transmission o\ top news 
sunK's ot ilu- ucck. Mini li\c in lor mat ion on national and international weather 
riie INl* T s\sicni i \poscs simlenis to a multitude ot Iciining resouurs ami 
instruciion.il straieuies brought about b\ ihe seamless integration awd mampiiLuion 
o\ mil 111 medui Student lesults re\e.d an in^iease m comprehension, (uolilem 
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solving, motivation, and posili^e attitudes. The business partnership between the 
Hueneme School District and Jon^s Intercable, Inc. represents a productive merger 
of business and community ini*.rests. 

^^ideo Teleconferencing: In 1990, the District expan'ied us local area 
telecommunications program by forging a new alliance with the Port Hueneme 
Division Naval Surface Warfare Center. Their Video Teleconferencing Center is 
one of 170 plus Department of Defense nationwide conferencing rooms. The 
Defense Commercial Telecommunications Network is a secure, digital, video 
conferencing network which allows for full duplex video, audio, and graphic 
transmissions for all sites involved, with a maximum use of 25 sites at one time. 
Hueneme School District staff have worked cooperatively with personnel at the 
Video Teleconferencmg Center on various "Coast-to-Coast" events. The "Coast- 
lo-Coa>t" events link students in the Hueneme School District with public and 
Department of Defense schools in Georgia. Hawaii. Maine, Mississippi, North 
Carolina, Pennsylvania, Virginia, and Washington. This project emphasizes an 
educational "hands-across-the-nation" approach b> integrating sound leaching and 
learning strategies with the medium of real time telecommunicating. The 
program's first step is for students and teachers across the nation to reach out 
through a pen pal program, and then a "face-to-face" telecommunication event at 
the Video Teleconfei ence Center. Through the telecommunications medium, 
students share families, homes, hobbies, othr' interests, and life styles. A follow- 
lip telecommunication lesson focuses on a particular curricular area. The program 
grev. from eighi sessions with several different locations in the tlist year to twenty 
cssioiis Willi multiple locations in the sec(m(l Continued giowth with L-xpansion 
to additional sites in the United States is anticipated in the 1994-95 school year. 
On sevL'ial occasions, there has been an actual physical exchange of students and 
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teacher participants. The impact on student learning and teacher initiative has heen 
immeasurable. (In tact, a teacher from Port Hueneme and a teacher from Virginia 
who met via "Coast-to-Coast" were recently married!) 

rphe capabilities ot' the Video Teleconference Center include the abdity to 
video cape incoming and outgoing video and audio signals. Video tapes of 
various teaching and curriculum learning activities exchanged between remote sites 
have become an essential part of the telecommunications lesson. For example, 
teachers have taped students performing science experiments and then viewed the 
tape simultaneously with students at the remote location to shou how the 
experiment is conductetl. The video tapes from the school sessions have also heen 
used as a self-evaluation instrument for teachers and students. 

^ameras in the Video Teleconference Center are located so that three 
dimensional objects or photographs may be vitnved by the remote location 
in real time. Teachers have used these cameras to show an abacus in a math 
project, balloon rockets in a science lesson, and flags and maps for a geography 
lesson. Students have u^ed these cameras to show pictures of their homes after an 
earthquake, their school, local geography, and various other subjects. One 
interesting aspect of the telecommunications program has been its use as a nicdiiim 
to bring l(»gcthcr innovative and creative ideas to teachers at remote sites. An 
outgiowih ot the video telecommunications was a |omt stafi dexelopinent piogiain 
between teachers from a K-6 elementary seliool in Pon Hueneme, (\ilifoinia and 
teachers from a K () elementary school in Spanua>, Washington. The possibilities 
lor impioving public school education through this existing network are limitless. 

J^csi^ii for a NV\\ CkmtM-ation of Schools - ( oiiniTtt-d Oui newesi 
venture brings the expertise of a laige coiporate phone uimp.iiiy. M(M, together 
With a private c<»mpany. Pyramid, Inc . ami three sJuiol distnets Hueneme 
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School District, Port Hueneme, Calitbrnia, Bcrrye>sa School District, San Jose. 
California and the Savannah-Chatham C\)uniy Puhlic Schools in Savannah, 
Georgia. The "Schools - Connected" project is a completely neu concept in the 
delivery of education and services for communities across America. The network 
proposed for this demonstration project \m1! connect three communities of varyin<: 
levels of economic and communications resources. The project uill demonstrate 
three componenis: 

► Distance Instruction Teleconferencing; 

► Video on Demand; and 

► Interactive Multi-Media Courses. 

y^isi.mce Instruction/Teleconferencing will use the local cable networks 
within the "Schools • Connected" via a Tl network from interexchange carrier 
MCI, using digital modems. This will aMov. distance instruction/teleconferencing 
between the schools and classroom to classroom "real time" activities to take 
place. Video on demand will be available via dial-up ISDN lines to servers 
located on the MCI network that will provide video instruction interactively 
through ISDN communication lines to remote PC computers. Interactive multi- 
media lessons will be developed on site to be used via CD ROM, and through the 
video on demand network. Pyramid's fractal technology allows a normal video 
sign'\l to be digitized and compressed to a very small tile size and transported over 
existing telephone networks, and decompressed at the destination without 
specialized harduare. 

rjphe network \m1I also have a direct Tl and^ir ISDN connectuMi into the 
Internet \uth a TCP IP CCransmission Control Piotocol/Inlernct Protocol). This 
ctUMiection will allo\s the "Schools • Connected" maximum use of Internet. The 
focus (It teachers anil students on the Inieinct uill be to ct^llaborate through time 
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.Mu: uis!ii A* oi simulated activities with real time oversight. The three school 
districts c(Hin..cted will model simulation games conducted hy the Department of 
I)'jkM>': o.i \hc Irif' P-.et using educational simulations instead of battle smiulations. 



THE HUENEME PUBLIC SCHOOL CURRICULUM 



^^urriculum is the body of knowledge and skills that are taught m the 
public schools. By defmition. curriculum is an area that can be intluenced by 
information networked technt^logy. The Hueneme curriculum foundation is baMC-- 
reading. writing, speaking, listenmg, and calculating; theniatic— an instructional 
focus that serves as a central thread or theme and allows for content, subject 
matter, or disciplines to overlap, to interact, and to be interlocked; LliU'' Ulg-- 
creaiivits . decision making, problem solving, visuali/mg, learning to learn, and 
reasoning; persona l qualities--responsibilit> . self-esteem. stKiahility. self- 
management, and integrity. 



I ^^ n ha need b\ multi-media, technology has changed the curriculum from a 
static representation of knowledge to a dynamic representation, allowing for linear 
and non-linear curriculum examples. Multi-media technoU)g\ helps teachers 
di-rvelop creative interactive lessons that present information m all the ways 
students really think and learn. Curriculum and instructional electronic products 
enhance the natural learning process. The\ are designed logically, allowing 
students easy access to information the> need. The ability ot niulti -media 
techno logs to bring information to life is unprecedented. Multi- media technology 
inicgi.ites digiiiil. \ idi(K sound, animation, and photographic quahi) images with 
text and guiphk^ to cieate an intense and engaging learning experience 
Technology can delner each piece of information in its best possible medium 1oi 
maMmum student Lomprebensioti. 
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^^^ccessing knowledge through technology will fundamentally change teacher 
instructional strategies and will build a new learner; an episiemologist, - 
researching the boundaries of knowledge and discovering new knowledge. 
Complex problems are resolved through student collaboration while working with 
networked interactive simulations. Students become active learners making 
decisions through exploration and discovery. Multi-media technologies will 
provide access to information from all media in one place, allowing students the 
opportunity to interact continuously with that information. Learning becomes 
unlimited and traditional organizational barriers no longer impede learning. 

'^he dynamics of building and delivering the electronic curriculum has 
produced a new learning paradigm and has created a new and exciting role for the 
classroom teacher as entrepieneur. Teachers, utilizing easy-to-use authoring 
software and skills developed in Smart Classrooms are bringing the many pieces 
of a multi-media electronic lesson into one medium-CD ROM. The CD ROM 
curriculum brings the instructional power of multi-media and the Smart Classroom 
to an\ school district, school, or learner \uth access to an inexpensive CD ROM 
player. As a corollary, the District has launched the Hueneme Poundation for 
Hducational Technology, a California non-protlt benefit corporation, signed a CD 
ROM production and publishing agreement with Previcu Publishing, Inc.. and 
established an alliance \Mth Rvramid, Iik.. a compan> that o\uis the sotiMclcct 
license for fractal technology. 

he Disti let's nindel lor electronic ciirriculuu' development gives teachers 
opportunities to earn additional income. The coniracl with Picvic^^ rublishing. 
In i'liaiantccs ilk' DisiiM fiiiuK pcinnttm^' ihe tcaJiers to uork as LntiepuMUuis 
pr(Hlucing electKHiic curriculum on a salilialical lease, working foi the Distii. i <is 
an independent contractor, or dining 'he school \cai as an luuuly emplo\cc alter 
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iheir leaching day is over. Working hand-in-hand with a professional multi-media 
producer, teachers are developing electronic curriculum that: (1) speaks to iho 
ways students learn: (2) is economical to purchase tor home shoppers and h\ 
school districts; and (3) has the capability of being accessed by most standard 
electronic networks. 

'^he District ha.s also established a royaltv stream from the sale of the 
Hueneme curriculum series produced on CD ROM. The royalties will he 
depcAUed in the Hueneme Non-Profit Hducanonal Technolog> Foundation and will 
be used to compensate teachers for their efforts in product development and to 
provide District fmancial support to continue research and development in 
educational technology. The program is being replicated in school districts in 
California, Georgia, New Mexico, New York, and Pennsylvania. It is anticipated 
that the first two piograms in the Hueneme series will be released m June of \^)95. 
As this model matures, it will make public schools competitive in the market place 
and establish a new revenue source for public school districts. 

ACHIEVEMENT 

'^he wortn of any educational innovation is measured b> the impact it has on 
student aLhievement. Achievement is defined as increasing individual student 
knowledge and skills relative to public e.xpectatit^ns The major efforts of the 
Hueneme School District hii\e focused on increasing the productivity ot' the s\stem 
b> organizing the learners' en\ ironment m a different wa\. Technology provides 
an inteidcine learning cn\ ii<^nnK'ni for individuaK ami gioups and allows the 
I cube I nidic iMiic to tutor .tnd peistHiali/c the process ot learning. On its own. 
miilti medi;i has limited \aluc. hut as pait ot a new appioach to learning that places 
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technology at the core of a learner-centered environment, it can be enormously 
beneficial. 

rjihe University of Southern California (USC) conducted an independent four- 
year study of the District 's development and use of technology over an eight-year 
period. The results of the study document a marked increase in students' learning 
abilities, comprehension, motivation, and attitudes. Specifically, both District 
junior high schools-Blackstock J unior High School and E.O. Green Junior High 
School exhibited significant increases in student achievenr.ent levels between 1984 
and 1992 in reading, language, writing, math, history /social studies, and science 
on the California Assessment Program (CAP) when compared with districts or 
schools in California with similar demographic characteristics and student 
populations (Relative Ranking). 

Jn 1992, the last year the CAP test was administered, Hueneme eighth grade 
students scored at the 90th percentile and above in math, history /social studies, 
science, and writing. Significantly, Blackstock Junior High School students scored 
at the 99th percentile in writing. Table I and Table 2 present longitudinal CAP 
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Relative Ranking scores at both junior high schools for the eight-year period from 
1984 to 1992 that parallels the initiation and growth of educational technology in 
the District. 

'^able 3 presents Hueneme School District third, sixth, and eighth grade CAP 
scores, averaged across all curriculum areas from 1984 to 1992. The data 
presented in Tables 1-3 demonstrates the power of solid curriculum, effective 
instructional strategies, and 
educational technology to 
significantly improve student 
achievement. During the period 
studied, diverse populations of 
students in the Hueneme School 
District excelled when compared to 
the achievement of other students in 
California from districts and schools 
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of similar ethnic, language and economic demographic composition, 
^^f far more significance to the Hueneme School District, however is the 
relative academic standing of our students when compared to students from 
ALL public schools and districts in California. When compared with all California 
eighth grade students. Hueneme students scored 24 scaled points above the state 
averajic, with combined score averages exceeding the 65th percentile. Table 4 
presents longitudinal comparisons of CAP scaled score averages for Blackstock 
Junior High Schtwl, E.O. Green Junior High School, and the rest of the state from 
1984 to 1902. 
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J^islricl junior high school students 
were also tested using the Cornell 
Critical Thinking Test for their ability 
to think critically in inductive, 
deductive, assumptive reasoning, and 
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observation/credibility. 
Hueneme students were 
compared with seventh 
and eighth grade 
students in a school 
district m upstate New 
York, and with 
seventh, eighth, and 
ninth grade students in 
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a large Southern California district. On the Cornell Critical Thinking Test 
Hueneme junior high school students scored at and above the 75th percentile, and 
compared favorably with upstate New York and Southern California students, 
(Table 5) 

'^he use study also found that District parents, students, and teachers 
indicated a strong support and positive attitude toward technology, an increase in 
student average daily attendance, and a reduction in student discipline problems. 
One of the most significant findings from the USC study showed a direct statistical 
relationship between improving student achievement and the increased use of 
technology. 
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inally, the success of the educational program is reflected in the number 
of visitations made to the District by educators, business people, and political 
leaders from within the United States and a number of foreign countries. From 
1983-84 to 1993-94, visitors included approximately 3,000 educators from 297 
California school districts or school related institutions, and 550 educators from 106 
school districts outside of the state of California; 300 business and political leaders 
from around the U.S. (including the Governor of the state of California and the 
U.S. Secretary of Education); and 49 people from 25 foreign countries, 

s a result of these remarkable accomplishments, the U.S. Department of 
Education recognized the District as a National A + District For Breaking The Mold 
in the 1992-93 school year. In 1992-93 the U.S. Department of Education 
recognized E.O. Green Junior High School as a National Blue Ribbon School, with 
auxiliary awards from the National Science Teachers and the National Math 
Teachers for their outstanding science and math curriculum. E.O. Green Junior 
High School was the only secondar>' school in the U.S. to receive both science and 
math awards by the Department of Education at the Blue Ribbon School ceremony 
in Washington, D.C. More recently, Blackstock and E.O. Green Junior High 
Schools were invited by the California Department of Education to apply for the 
1994-95 National Blue Ribbon Schools Secondary Program, The District has also 
received seven state of California Distinguished SchooLs awards; a California award 
for excellence in restructuring science; was selected as one nf six California Model 
Technology Schools Projects: was granted a California School Restructuring Grant 
by the California Department of Education; and two Golden Bell awards for 
distinguished programs from the California School Boards Association. 



jj^^hu American puf^lic sch(X)l system has historically been accorded the prmiary 

responsibility for providing economically "disadvantaged" students with the 
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opportunity to achieve and prosper academically, socially, and financially. Thus, 
the more recem failure of public schools to effect significant academic achievement 
and related social advancement within populations of "at-risk" students has been 
viewed by many policymakers as nothing less than a serious threat to national 
security. The achievement data presented in this report document the power of the 
Hueneme School District instructional program to dramatically improve the 
academic achievement of "at-risk" students, providing them with the knowledge and 
skills to compete and succeed with any segment of society. These data suggest it 
is possible for America to deliver on her promise of a better life for those who 
complete a public school education. 

CONCLUSION 

Jn the body of this report, I have discussed the initiatives, successes, and 
challenges faced in our efforts to use telecommunications and related technology to 
prepare students and teachers to participate fully and successfully in a world of 
rapid change. District policymakers, the Superintendent and five elected Governing 
Board members, fcKUsed a great deal of human and fiscal effort on technology as 
one way to reduce the gap between the "haves" and the "have nots." It has been 
estimated that two-thirds of the money being spent on electronic educational aids 
in the United States will be spent bv affluent families. Such a situation will create 
even greater educational and ec( nomic disparity in our country and continue to 
reduce the job pool of employees with the basic knowledge and skills required to 
perform in the information Svociety, unless all public schools take a proactive stance 
and forcefully pursue a universal and widespread information access program for 
their students. Witi. the advent of the "Superhighway" and networked technology, 
lack of direct action now will exacerbate the current gap in educational 
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opportunities. What then can I advise Federal policymakers on what should be 
done to: 

1. Promote K-12 networking as a means to achieving systemwide 
educational reform on the local, state, or national level; 

2. Ensure that telecommunications technology is wid .ly available; and 

3. Accommodate the unique needs of teachers, students, and libraries in 
rural areas, for whom the cost of connecting to a national network may 
be high? 

jpederal policymakers can: 

> • Encourage multiple ^soluMnrK It appears that always and everywhere 
someone has an agenda--a special fix-or the only solution. There are many 
topologies and cost curves for a variety of educational approaches, Por example, 
the tendency has been to oversell the functionality of the on-premises piece (e.g., 
the connections into the school site and the school local area network), and ignore 
the commercial pathway into the school, and its' costs, assuming that it will be 
"OK," free and heavily subsidized. I do not believe this is realistic, historically 
accurate, nor likely to succeed. However, if cooperative industries demonslrate a 
commitment and willingness to produce multiple solutions thai are subject to market 
forces, real progress can be made. 

'^he Hueneme School District illustrates clearly that much can be done wiih 
current technology that is available, feasible, and cost effective. Hueneme's efforts 
have proven that existing technologies can be utilized immediately and efficiently 
in schools. Obviously, as now information services come on line that can be 
accessed simply by clicking a mouse, existing technology will become more 
widespread in public schch'ls. 

2 . Federal suhsidi(^<; are needed, and should he justified on a npgdjHSi> 
to jiu hi i c. sc hoojs, iLConjLressJioiies to a chieve widesp read acce ss for under-s erved 
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schml populations. The focus shou l d he at the end-user l evel, not at the transport 
level where it is today. Subsidies are currently being focused on expanding the 
content and range of information and services carried on the Internet. Yet, this 
effort is to a large extent, irrelevant to the vast majority of public school students, 
and indeed citizens at large without access to the end-user hardware and easy to use 
software necessary to access this information. In order to provide widespread 
information access to all public groups, especially to the "have nots," it is essential 
that libraries, community centers, and schools, which have long been places where 
people acquire knowledge and develop skills, become locations where all ot this 
information can be delivered in an equitable and cost effective manner. Congress 
should begin to focus subsidies at the end-user point to address this concern. 

3 . Invest in stab i lizing the educational platform at the "gateway level ." 
A "Superhighway" without a motor vehicle authority will experience all sorts of 
wrong turns, traffic jams, and collisions. State and National Governments should 
press for significant progress on standards. The standards should assure that 
schools spend wisely and cost effectively on internal capabilities (e.g. media, 
speeds/protocols, open architecture, and durable goods), and include responsible 
rules of the road for each school that travels the highway. 

4. Interop erability: The Hueneme experience has shown that the 
Superhighway is more than a data highway. The Hueneme networks include 
information resources, communications networks, information applications, and 
human resources. Our pioneering efforts have revealed a major issue that must be 
addressed in the private sector, i.e., open intei faces to allow for interoperability 
belvveen the exislmg and future networks. An interface is open if its' specifications 
are readily available to all vendors, service providers, and users. Without an open 
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interface^ interoperability will be difficult to achieve. Congress should lead a 
public debate that addresses both the public and private sector to insure that users 
such as school districts will not get caught between the different providers and their 
efforts to sell their own products and services. Without reservation, I can attest to 
the fact that our efforts in educational telecommunication networking--from a wide 
area network to a local area network-have been limited by the difficulties that we 
have experienced in our attempts at creating open interfaces for our students and 
teachers. 

5 ^ The Federal Government ran serve a leadership role in funding 
collabora tive research and development models between successful public schnnl 
sites and industry. This should be done on a competitive basis. By example, our 
plan for "Schools - Connected," A Design for A New Generation of American 
Schools is being seriously considered for a federal grant by the U.S. Department 
of Commerce, National Telecommunications and Information Administration, 

6 . The Feder al Government has a responsibility t o encoi^.'^tf the 
reJllication__Qf successful s chool district student achievemenr m^ xiels that have 
profited fronLLelecijmmumcMi^ and technolog y throughput t he United 

Slates, Part of what Hueneme has accomplished was possible because of a special 
grant from the state of California. However, much of what we have learned, 
specifically in the development of mature educational models that produce 
significaM student achievement levels, can be replicated with a minimum of funds. 
Furlhei evidence supporting replicability of the Hueneme educational technology 
model was puhlislied by the California Department nt Hducation from a 10<)^-()4 
indi'i^-ndcnt evaluation of the Model Technolo^^^y Schools program. The ic^ults 
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^hl)v^c(J ;iMi when the Huoneme project was compared with other ^U\w Model 
Technology Schools projects in eight areas: Student Outcomes; Administration: 
Teacher Outcomes; Community/Business; Alignment/Coordination; 
Insiiiulional/Organizational Change; Funds; and RepHcability; on a scale of one to 
four, with four being the highest, the Hueneme School District received fours in 
each category, or a mean mark of 4.0. The other Model Technology Schools 
projects received a mean mark from 1.88 (lowest) to 3.38 (highest). Government 
should search out proven and successful nub lie school educational models in the 
United Stales and support efforts to replicate these models through competitive 
grants. For example, the Hueneme School District is working w-ith the Advanced 
Research Ptqjects Administration of the Department of Defense and the Savannah- 
Chaiham County Public Schools District in Savannah, Georgia to determine if the 
Hueneme School District miKlel can be scaled up to a large, urban, southern school 
district and achieve the same student results. 



^^ne last comment. In the future, the Hueneme School District efforts w ill 

seem rudimentary, as the creative energies of the world's people continue to shape 
and challenge the course of education, forging a technological bridge from the 
traditional school of the 19th and 20th centuries to the school of the future. If 
educators are smart, wc will use the Smart concept to cross over into a smarter 
uoiM A wurld where we will not find a forgotten ^hild in the buLk ot a 
!asMO(jm; a world where the teacher will not be looking at a sea of \acant ta. .-s. 
and a work! with a piomisc that all children can learn- and all leacheis can u ■ h 
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Mr. Markey. Our next witness is Conr;ie Stout, the director of 
the Texas Educational Network TENET project. We welcome you. 
Please begin. 

STATEMENT OF CONNIE STOUT 
Ms. Stout. Thank you. 

I am Connie Stout, and since 1987 I have worked in planning, 
design and implementation of the K through 12 network in our 
State. Since 1991, when it first began, we have had 35,000 edu- 
cators use our electronic network, and I must say we have quite 
a challenge because our districts vary in size from 190,000 students 
in Houston, Texas, to 7 in Laureles Independent School District. 

The success has been based on ubiquitous access, widespread 
professional development, training and support, affordable cost 
structure. State leadership and a program that integrates the use 
of technology to support educational reform initiatives. And I think 
this is really key: It is because we do nothing within that State for 
the use of technology unless it is integrated within the curriculum. 

To help fund this, we have the technology allotment fund. Our 
State legislature felt like it was critical if we needed access to the 
technology there had to be moneys there. We fund $30 per child, 
and a portion of that State funding is . put aside for State-wide 
funding. 

That is how we currently maintain the project, but let me tell 
you just a couple examples of how it is used. Linda Madson is a 
teacher at Pease Middle School in San Antonio, Texas. This is a 
school that has heavily-at-risk children. 

Those children made a difference in their environment because 
they used technology. They worked collaboratively with folks at 
TERC in Massachusetts as they learned about testing air quality. 
They found their school was what they called the bad air school. 
These children then took their report to their school board and, as 
a result, their school was closed down and their air filtration sys- 
tem completely changed. It was because of the children's involve- 
ment. 

Also, we have many rural schools. For example, Debra GrifTm is 
a librarian in El Dorado, Texas. El Dorado is the only city in that 
county. I think there we have some of our phone lines going across 
barbed wire fences so we have a lot of, you know, resources, but 
we also have problems. 

At-risk use is critical to the technolog>' because man} of our 
teachers, the only place they have to use a computer and modem 
is from their home, and we really encourage that. 

It has also changed the paradigm of our textbooks. Texas is a 
textbook adoption State. We spend $270 million per year on text- 
books, but in Houston Independent School District thev are main- 
taining the Armadillo Gopher, and the children and the professors 
at the University of Houston have put up Texas history informa- 
ti(^n. and that is an alternative to textbooks. 

Al^o, thr linking between the communities is es.sential. The Tni- 
versity of Texas Health Science Center in San Antonio is using 
TENET to communicate with school teams, the classroom teacher, 
the school nurses, the dietician for the medical management of chil- 
dren, but we don't have phones in the classrooms. Hut we need 
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more than phones and modems. We need robust communication 
systems that will require a major retrofit of our particular schools, 
and it is going to require partnerships, partnerships with a broad 
cross-section of the community. 

At the State networking project that Linda mentioned a little 
earlier, one of the private-sector people who participated there said 
there is a perception that there is no viable business case in sup- 
port of education. However, it is in the interest of business to have 
a work force that is well educated and a work force that can use 
the information technolog>', and how are we going to get there from 
here? 

Today, more than 65 percent of the districts in Texas are in the 
process of networking their schools. We have a connections grant 
where the State has allowed me to set aside $1.7 million to go di- 
rectly to schools to fund their own Internet nodes, but we need sup- 
port, and we need guidance in doing this. Right now, it is very dif- 
ficult. 

That school in West Texas will pay over $1,200 per month just 
for a lease line, yet an inner city school only has to pay $250 per 
month. So there is such a disparity there, and we simply cannot 
let this disparity continue. There have got to be incentives to ex- 
tend the services. 

And, let s face facts. Hooking up Dime Box, Texas, isn't going to 
change anyone's quarterly report. So we really need to work to- 
gether. 

I would like to refer you in this testimony to ^'Realizing the Infor- 
mation Future." It is a report from the National Academy of 
Science, and I participated in that report process. It draws three 
recommendations for education: leadership in the Department of 
Education and technical expertise in networking, a collaboration 
among all the Federal agencies. 

And I think the State networking project that Linda alluded to 
earlier is critical in that, an aggressive research agenda. We have 
got to know how this impacts student learning, and I think it does 
dramatically. We have some information, but we need an extended 
study and a grants program that will leverage the resources that 
we have. We also need technical support. 

The greatest need, as I have looked at these schools, is that we 
don't have teachers that know how to build these networks, but I 
would say I don't need to know how to build a car to drive it. And 
as I look at trying to deploy these systems across the networks, we 
need some type of tech corps of volunteers or parents nationally as 
well as locally to help encourage the deployment of these network 
designs. 

I look forward to answering questions. 

Mr. Markky. We are going to use that line: You don't have to 
know how to build a car in order to drive it. We are going to lake 
Washington, you can have Texas as your franchise area for that 
line, and I am going to take it up to Boston. It is a very good line. 

I The prepared blatenient of Connie Sloul f()ll()v;s:l 

Purj'AUKh STATKMKNT OK C'^NNir SlorT, DlKICn^K, TKXAS I^DI'i ATION NlTWOJtK 
Thank >f»n ("i airman Markov, distiiiKin^hrd mcinhtTs of the suhconimittcc and 
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I am Connie Stout. I am a member of two professional organizations that support 
educational reform initiatives. I am Chair and a founding member of an organiza- 
tion that hopes to work with education, the private sector, and government to help 
develop a compromise so that we can achieve universal access for our children. 
COSN, the Consortium for School Networking, is organized is to advocate access to, 
and facilitate the evolution of, national and international electronic networks as re- 
sources to K-12 educators and students. 

Using these interconnected networks, the Consortium will support educational 
goals by advocating equitable, low-cost, user-friendly access to communications serv- 
ices and information resources, and by stimulating collaboration^ among K-12 edu- 
cators and students, post secondary researchers and scholars, and other individuals 
and groups concerned about K-12 education. 

I serve as an Executive Board member of the International Society for Technology 
in Education (ISTE). The International Society for Technology in Education is a so- 
ciety of educators who share an interest in instructional and administrative applica- 
tions of technology that enhances the educational enterprise. ISTE has played a crit- 
ical role in developing technology competencies to be incorporated into preservice 
education progran^s for our teachers. 

I initially became involved in statewide telecommunication while I was at the 
Texas Education Agency during which I played a key role in the planning and im- 
plementation stages of the Texas Education Network. Currently, I am employed at 
The University of Texas at Austin as the director of the Texas Education Network 
(TENET). TENET is an subnetwork of the NSFnet regional network, the Texas 
Higher Education Network, THEnet. Funded by the Texas Education Agency. 
TEINET is administered and operated by The University of Texas at Austin and 
serves more than 35,000 K-12 educators across the state. During the past three 
years wc have seen the rapid adoption -of information technology in our state be- 
cause of ubiquitous access, wide-spread professional development and training, af- 
fordable cost structures, ministrative leadership, and programs that integrate the 
use of this technology to support educational initiatives in our state. The integration 
of TENET into the educational system in Texas has been a dynamic process that 
required collaboration with a broad cross-section of our community. Wnile TENET 
has exceeded the expectations of many, we have many issues and many barriers yet 
to be resolved before the benefits provided by telecommunications tcchnolog>' can 
reach all our students. 

Frequently, I've been asked about who is using TENET. Wc have completed a re- 
cent research study based upon a random sample of TENET educators to see who 
is using this resource. These folks are experienced educators. The average age was 
44.5 years and 5Kr had more than 15 years of teaching experience. It is noteworthy 
that 70^"r have two or more years of telecomputing experience. This study showed 
they had a mean number of 15.5 logins per month witn an average time on-line of 
3.5 hours per month. There was also a significant correlation between experience 
and usage. The correlation indicates that as the network grows and mere people get 
on-line and the demands for these resources increase. 

Our educators cite numerous instructional benefits realized through the access to 
TENET and the information resources. These included the ability to access up-to- 
ihe-minute infoT*mation, news, as well as download materials and ideas for lesson 
plans. The immediacy of the information, and the fact that they are working with 
real information, appeals to both teachers and learners. One teacher noted that it 
became a living breathing subject. TENET helped motivate both teacher and learn- 
er. Helen Bell, a librarian in El Paso, noted that TENET makes resources equally 
available to all her children. 

In addition to instructional use, teachers and administrators have used the net- 
work for peer-support and professional development activities. They pose questions 
and receive answers from colleagues across the state and beyond. Teachers consult 
with each other on ideas for lessons and experiences with particular approaches. 
Considering how isolated teachers are from each other in classrooms during the 
school day, it is frequently easier to consult with colleagues via TENET because 
time and place no longer matter. For teachers in our rural communities, the oppor- 
tunities provided to exchange ideas with colleagues is a reality for the first time. 

Debra Mae Griffin, a librarian and TENET trainer from El Dorado, works in the 
library at Schleicher CISD. Schleicher CISD is the ONLY school district in El Do- 
rndo County. She noted that this technology is an invaluable resource to her com- 
munity. They are hundreds of miles from the nearest library and the network has 
enabled her students access to resources they would not have otherwise. 

The network technology is playing a key role in reform initiatives in Texas as edu- 
cators throughout the state are able to participate in on-line discussions. Each 
school district is required to have a school improvement plan. All districts are re- 
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quired to integrate their technology plans within their school improvement plan. 
This closely aligns how technology can support educational reform goals. 

It is important to note that TENET is used extensively at-home. Teachers who 
do not have access to a computer and modem at school have found the after hours 
use of the network is extremely important. Even if the educators have access to the 
technology at school, our teachers felt that access to these resources from their 
homes is essential. Many teachers have taken courses through the Internet. One 
such course is taught by Dr. Judi Harris. Her students, graduate students at The 
University of Texas at Austin, meet face-to-face three times during the semester. 
All other course interaction takes place on-line. The students rated this course the 
on a scale of 1.0— This is worse than every other course I have taken at the univer- 
sity to 4.0— This is better than every other course I have taken at the university 
semester. The course has received an average rating of 3.7 for the four semesters. 
As we are seeking was to restructure teacher education new delivery means will 
need to be considered for our professional educators. 

If we think back to visualize the classroom of the 1880's many of our current prac- 
tices would fit well. However developing real-world skills and reaching world-class 
standards requires a major transformation in how our teachers teach and how ad- 
ministrators support those new ways of teaching and learning. New communication 
systems that connect educator to educators and educators to scientist and re- 
searches change the traditional paradigms of hierarchies in schools. These networks 
will irrevocably alter the way schools do their business. TENET has already altered 
traditional schooling in Texas, the Armadillo Gopher, supported by the Houston 
ISD, was developed as an alternative to Texas History textbooks. 

Courses are being conducted over many hybrid networks. These communication 
technologies have the potential to create a quality workforce and enhance productiv- 
ity through increased and more efficient communication and through opening new 
avenues of professional development to teachers and administrators in ways' not 
possible under existing top-down models of training. 

Collaboratives cross Institutional lines and have the potential to closely align com- 
munities. One such initiative is between TENET and the South Texas Center for 
Preventive Genetics (at the University of Texas Health Science Center at San Anto- 
nio, Pediatrics Department). This Center has begun developing three projects that 
use TENET to communicate targeted educational/medical/health information be- 
tween certain school user groups and higher education institutions, including medi- 
cal schools. In one such example the South Texas Center for Preventive Genetics 
has begun development of a pilot project to improve the tracking and long-term care 
for children with these diseases that receive care at the UTHSC-San Antonio Meta- 
bolic Clinic. The project uses TENET to communicate with local school teams (class- 
room teacher, school nurse, and dietician) in the medical management of these chil- 
dren. Texas children with inherited metabolic diseases that require long-term die- 
tary treatment to avoid mental retardation receive tertiary care at 5 regional Meta- 
bolic Clinics. Many families do not have the resources to travel frequently to a re- 
gional Metabolic Clinic for necessary care and they are now able to receive the nec- 
essary care from their local school. The infrastructure in Texas is an enabler for 
these children and their families. 

Yet, educators cannot take advantage of these resources if they do not have access 
to it. Access to the network resources through dialup modems is a minimal solution. 
Only 4% of the nations' classrooms have access to plain old telephone service. Many 
classrooms lack the necessary electrical wiring. 

The lack of an adequate communications infrastructure for our nation's children 
is criminal. Growth and usage patterns have created a demand to develop local re- 
sources. 

In order to build such an infrastructure there .nust be a proactive partnership be- 
tween government, business, education, and the legislature.^ The National Science 
Foundation, the U.S. Department of Education, and the U.S. Department of Com- 
merce awarded a grant to The University of Texas at Austin Computation Center 
and TENET to bring together a forum of leaders to initiate the National State 
Networking Project. This forum met in Austin last week. I must add that on one 
day these leaders were hosted by the parents and faculty at Highland Park Elemen- 
tary School in the Austin Independent School District. 

As a part of the workshop, participants were 8Ui*veyed as to what they felt were 
the major barriers to telecommunication. The sui*vey rcspons(,^ from a pnvate sector 
participant stated that a barrier was the ''Perception that there is no viable busi- 
ness case in supporting education." However, it is in the interest of business— and 
all of us— to have a work force that is well educated, a work force that can use infor- 
mation technology. 
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At the workshop, Greg Conlon. Commissioner of the California Public Uliliiie.-; 
Commission, pointed out that H(.Vr of the high school graduates that came to work 
for Pacific Telesis could not pass an 8th grade exam. It is imperative thai the pri- 
vate sector needs to become a partner so that the people they hire have the nec- 
essarj- background. You pay now or you really pay later. We must remember that 
schools will provide a big market for business and can help stimulate the use of ad- 
vanced technology in our homes and everywhere in our economies, 

A couple of years ago a myth was floating around that the Internet run by the 
government and was taking business away from the. private sector. That is si'^mply 
not true. More than 65^^ of the districts in Texas are in various stages of planning 
to develop their own wide-area network. These networks will provide voice, video 
and data communication. Every school district in Texas that sets up a node on 
TENET is buying leased lines, routers, and other services from the private sector. 
We have just announced a grant program of more than 1.7 million that allows dis- 
tricts to apply for $25,000-50,000 to buy the necessaiy equipment to establish a net- 
work node. As the network becomes more distributed . the demand will grow. For 
example, a trend now is for school buildings to set up plug-and-play Internet serv- 
ers. Internet servers so easy that a librarian or teacher can run them. This means 
that we buy even more leased lines and equipment. As networks become more dis- 
tributed,^ the only model that will work, business will see exponential growth. 
Telebit Corporation, for example, has identified education as one of the fastest-grow- 
ing markets. 

Schools wi}l help parents and others in the community learn the value of new in- 
formation services. Schools are the center of the community in many of our rural 
areas and the libraries and local government entities are working together to invest 
in the necessary infrastructure. 

This brings me to the "U" word— and I dont mean UNIX— or The University, Uni- 
versal sen/ice, as it applies to information infrastructure in education, should not 
mean that big government has to come in and regulate. In fact, most educatio'n 
groups support competition because we see that more areas will be ser\-ed. However 
we don't have support and guidance many of our students will be disenfranchised 
because they live in areas that are remote and there is not incentive to extend sen.-- 
ices to their areas. But "all" areas won't be scr\'ed by having more competition. Po- 
tentially, students in Dime Box, El Dorado or Canadian, Texas will be passed by. 
Will market forces lead to broadband connectivity and the means to "use" new tech- 
nologies in those areas? Probably not. There has to be a mechanism to provide for 
the rural areas. Indian reservations, and other have-nots of the information age. 1 
spelled out the economic reasons— why it is good for business to connect schools and 
give them the means to train teachers. But let's face the facts. Hooking up Dime 
Box, Texas, is not going to cause anybody's quarterly revenue report to shoot up. 
We must bring these areas to the information infrastructure at rates they can afford 
because it is the right thing to do. If it means having education and the private sec- 
tor work out a pooling system that brings access, equitv. and training that is what 
we must do. 

We foel that education can help the private sector build new markets for informa- 
tion technology. Texas is doing it now with K-i2 connectivity prants. 

An educated work force, one that knows how to use new technologies, is important 
to the private sector and the economy. W'e all know that. 

We can not leave out the rural schools and other undcrscrved groups. We must 
find a way to bring connectivity and training to the have-nots if this is going to con- 
tinue to be a strong, well-educated country. 

In general, the federal government should provide financial incentives, policy di- 
rection, and technical assistance to advance state level capacity for telecom muni- 
cations in schools. 

Public utilities commissions in several states are considering providing public 
schools with funding derived from telephone company penalties, excess rate charges, 
and other sources. Recently the legality of a PUC's ability to allocate funds for edu- 
cational telecommunications and related resources has been questioned. One state, 
California, has considered legislation that would remove any doubt of PUC author- 
ity to allocate funds for educational purposes. For these reasons, the following rec- 
ommendations are proposed. 

1. Legislation should be introduced that would allow PUC nuthority to earmark 
funds from various sources to ^^upport teleroimnunirntions in public educational in- 
-titutiojis. 

2 (loals 'Mm provides funds for states to develop and implement technology 
plans The statute included as ,inib'<3» ot the Act calls for. the devolopmenl and 
implementation of n ro.^t enective, highspeed, stntewide. interoperahli'. wide-area 
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communication educational technology system for elementary and secondary schools 
within the state, particularly for such schools in rural areas. 

Therefore, in future legislation the federal policies should strongly encourage all 
s5tates to incorporate the use of technology and telecommunications within the Goals 
2000 plan as a vehicle to increase opportunities for students to learn. 

3. It is further recommended that the National Education Goals Panel make rec- 
ommendations to establish guidelines and national standards for the applications of 
telecommunications and describe ways technology and telecommunications can sup- 
port each of the eight National Education Goals. 

4. Many states are considering connecting schools electronically. However, it is 
often reported that once schools are connected they don't have the staff develop- 
ment, technical assistance, and resources to effectively utilize technology. A state 
PUC may provide the wiring only to encounter the same obstacle of schools' lack 
of resources. In other cases, a PuC may not provide wiring of schools because of 
these obstacles. 

The federal government should provide incentives by matching CTants through the 
Department of Commerce or the Department of Defense Technology Reinvestment 
Project. Federal funds would assist with planning and necessary' staff development 
and be a match for school districts to work with phone companies to provide 
connectivity. These funds could support the development of local volunteer Tech- 
Corp. These could be volunteers from industry who could provide the necessary 
technical assistance to their local schools as schools develop infrastructure and sup- 
port plans. 

5. it is well known that once school connecti\^ly and eauipment is pro\ided that 
staff development and technical assistance is needed for effective use of tele- 
communications. The federal govemment already funds regional agencies such as 
the Regional Educational Laboratories, the Department of Energy L.aboratories. 
State Departments of Education and Professional Development Centers. 

h is recommended that incentives be provided to these agencies to assist states 
in the development of telecommunications networking plans in collaboration with 
other professional education organizations and business and industry. 

6. The information highway will not be very useful without the content and re- 
sources for teachers to support teaching and learning. Many schools gain 
connective K', but teachers do not find needed resources. In some cases librarie'" '"»'e 
attempting* to retrain lib»-ar>* personnel to development information resources f<.. the 
network. 

Funding and resources should be allocated in new legislation to support the devel- 
opment of information collection and management systems and to ensure appro- 
priate educational content is available on networks. 

7. It is well known that states cannot implement educational technology 'tele- 
communications programs without the involvement of state leadership, including 
the go^'crnor. state legislature, state agencies, business roundtable. chamber of com- 
merce, or others. 

New legislation and policies should involve such leadership of business and state 
agencies to develop, implement, and fund state plans. The federal government 
should be a model and encourage states to involve all stakeholders 

Mr, MahKEY. Our final witness, Dr. Shirley Malcom, is the head 
of the Directorate for Education and Human Resources Programs. 
She was recently appointed by President Clinton and confirmed by 
the Senate as a member of the National Science Board. 

We welcome you, Doctor. Whenever you are ready, please begin. 

STATEMENT OF SHIRLEY M. MALCOM 

Ms. Malcom. Thank you very much. I am very pleased to have 
the opportunity to come and add my voice to a plea for a reasoned, 
rational, systematic incorporation of technology and telecommuni- 
cations technologies into the educational process and to also p^ead 
for the equity of access issues that you have heard corning vjut (if 
almost every statement that we have had here— that we have had 
deliverrd hvn^ this morning. 

1 am here as an individual today drawing on my experience as 
an advocate for technology and equity and as an involved and con- 
cerned parent looking at these issues and also from my job at 



76 



AAAS where we have been able to look at the issues and to develop 
programs to try to address some of these issues. 

I am not going to cover the ground that has been covered before 
by the other witnesses. I want to highlight a few points that have 
been made. 

Let me say from the beginning that in science and mathematics 
the use of telecommunications technology is a natural part of the 
way we do our business. And if we are, in fact, going to have edu- 
cational goals for children that relate to them understanding the 
nature of science, then they have got to have access to these kinds 
of technologies. I mean, that is just the bottom line on that. 

And we know of a lot of innovative programs, such as the ones 
that TERC have undertaken from Cambridge, where they have in- 
cluded the science where children can share data not only within 
their own school but with schools across the Nation and really with 
schools around the world. 

So we know that these kinds of things are possible. We know 
that they enhance learning. We know that they make a difference 
in terms of the motivational aspects and in terms of really under- 
standing and learning the nature of science, the way that it is actu- 
ally done. 

I think that there is this other issue that we have to be con- 
cerned with, about the availability of technology to teachers in 
their home settings. And one of the recommendations that I made 
within my prepared remarks was the need to devise incentive to 
support K th'-ough 12 teachers* purchase and home use of comput- 
ers and modems, such as through tax credits. 

I think we really have got to look at these kinds of issues be- 
cause, if teachers don*t have access to it, they can't use the net- 
works. They certainly can't use them during the day. 

I have been concerned, for example, that a lot of computers have 
been sitting in the schools during the summer. Why aren't they 
going home with the teachers? Why don't they go home with — even 
with some of the students who might need that kind of access so 
that there really is this time for learning and a much stronger edu- 
cation continuum that isn't just 9 to 3:30 but that basically can 
continue. 

I want to add my voice to the support for teacher professional de- 
velopment and think that anything that we are currently funding 
right now with regard to teacher professional development ought to 
include a technology component in a natural kind of a way, not as 
an add-on or a tack-on but as a part of the overall learning goals. 

I would also want to support the notion of promoting and sup- 
porting an infrastructure for redistribution of usable computers 
and modems, telecommunications-ready equipment from business 
and government to teachers, schools, libraries, community centers, 
housing projects and other nonprofit groups who work with chil- 
dren and youth, especially those from disadvantaged situations. 

While some parents can make this kind of technology available 
at home to their children, I think that we have to look a(. innova- 
tive and creative ways to make this available within those commu- 
nities that so seriously need them — through libraries, through com- 
munity centers, through housing projects, Let's put them in the 
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place where these kids live and provide them some alternatives 
and some programmatic alternatives to basically hanging out. 

And I think that we can do this if we really just are much more 
creative and much more imaginative. We have got to support better 
links between the technology rich parts of our society and the tech- 
nology poor parts of our society, and I think that that is really the 
bottom line on all of this testimony, and I am here to add my voice 
in support of that. 

Thank you very much. 

[The prepared statement of Shirley M. Malcom follows:] 

> " PREPAHfZD STATKMENT OF Dr. ShIRLEY M. MaLCOM, HEAD, DIRECTORATE KOH 

Education and Hunl^n REvSOUrces Programs 

I am pleased to have been invited to provide testimony to the Subcommittee on 
Telecommunications and Finance at its hearing on education, access to tele- 
^ communications technology and equity. I believe that these issues are critical to any 

discussion of education reform. Wnile they are increasingly being discussed, efforts 
to provide a systematic national response have not yet been developed. And yet the 
new technologies are changing the options for work and education in fundamental 
ways. 

Walk into any small to medium size office in a business or an association here 
in the District of Columbia or in almost any other city or town in this country. It's 
a very different place than it was ten years ago. The people there do their work in 
very different ways than in the past. Much of this change has been brought about 
because of powerful new technologies. Telecommunication technology has led the 
way. I have been personally affected in the way I do my own work. When I return 
to my office I not only checlc for telephone messages but also for electronic messages. 
These may be made up of short notes or complete documents that I have to review. 
These messages come from people down the nail as well as from other parts of the 
U.S. and world. Internet links me to colleagues in universities, in other associations 
and agencies. Besides sending and receiving documents, I can also access databases 
on-line. 

I can check my mail from home or from the road, send files to another computer 
or to a fax. But I can work this way only with some of the people with whom I inter- 
act. I am not able to interact with K-12 teachers and principals, or with staff of the 
many community-based and youth-serving groups witn whom we work using these 
same tools. 

Walk into a school today. And in most cases with the exception of the calendar, 
bulletin board and books, the school hasn't changed that much in the last 10 years. 
The elementary schools are likely using the same hardware that they acquired origi- 
nally. There is no telecommunications capability; it's likely that hero is no e-mail 
to permit teachers to interact, no access to on-line databases, no Internet. In all 
likelihood there is no phone line, either, outside of that in the office of the principal, 
(or where they have such personnel) the counselor or nurse. In the high schools 
there may be a phone in the chemistry lab but more for safety concerns than to be 
used in instruction. 

High School Restrurturine: A National Survey, published by Educational Research 
Ser\'ice and conducted by Gordon Cawelti, paints a fairly dismal picture regarding 

> the use of technology in our nations* high schools. Responses to tne survey on the 

implementation of reform were received from approximately of the more than 
10,000 regionally accredited public and private nigh schools in the United States. 
These high schools were asked to report on the extent to which they were imple- 
menting the five major components ot restructuring; curriculum/teaching; school or- 

* ganization; community outreach; monetary' incentives; and technology. 

Among the various questions posed about the availability of technology wore those 
about use of video instructional materials, use of computers for word-processing ap- 
plications, in-school use of CD-ROM technology, presence of requirement to dem- 
onstrate basic proficiency in use of computers; use of modems to access information 
from sources outside of the school; presence of multimedia systems and use of dis- 
tance learning technology or integrated learning system. 

Looking specifically at the telecommunications component, about one fourth of Ihr 
rtvsponding schools reported general use of modems, about IW< had partial implc 
mentation of this component and another 13'' r signalled their plans to implement 
this clement next year. According to the survey, suburban schools were inosl likely 
to have modems in general use. General use of distance learning was reported by 
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almost of schools and another 19^r had partial implementation of this compo- 
nent. Distance learning was more likely to be reported oy rural schools '26' <> than 
by urban schools ( IS'^f ). 

The potential for use of telecommunications technology by schools is tremendous 
though not yet realized. 

We can outline the many roles that such technology' could play: reducing teachers" 
isolation by connecting them to colleagues both inside and outside of their institu- 
tions; expanding their resources through connection with on-line databases or with 
faculty in higher education institutions; permitting the sharing or pooling of data 
on projects done jointly with students in other schools, or even in other countries, 
such as some of the innovative work of the National Geographic KidsNetwork and 
their partnership with TERC of Cambridge. Massachusetts. At AAA3 because of our 
focus on science, mathematics and technology education we have been particularly 
drawn to the use of telecommunications technology as a powerful tool for teacher 
professional development, for providing access to resources and for linking to create 
learning communities. 

A number of our existing projects make use of the new technologies. 

At AAAS, we have identified the school media specialist as a key player in provid- 
ing science and mathematics opportunities for ail children. Various projects have 
sought to disseminate both AAAo-developed resources, as well as research findings 
that are useful for any school but that particularly seek to enhance the science and 
mathematics experiences of minonties, girls, and students with disabilities. Cur- 
rently we are planning a Science Library Resource Board which will include hqnds- 
on science ana mathematics activities cfeveloped by AAAS that are appropriate for 
use^in the library and classroom; excerpts from publications such as Science Books 
& Films, the premier review iournal of print and non-print science resources for all 
ages. IDEAAS, a sourcebook, which lists science organizations, contacts, and 
projects across the country-, and Proyecto Futuro^Project Future, an activities man- 
ual designed for use with bilingual children; an on-line version of the quarterly 
newsletter Science Education News; and a network of scientists who can conduct 
hands-on science in schools, discuss careers in science, and assist media specialist^ 
and teachers in collection weeding and curriculum development. Existing technolog^■ 
can accommodate the placement of each of these resources on the AAAS Science Li- 
brary Resource Board thus making them available \ia the Internet. However, librar- 
ians, teachers, students, and others must have the necessary equipment if they are 
going to become adept at accessing Internet resources. Unfortunately, the newfound 
wealth of information on the Internet is spawning a negative by-product: the widen- 
ing gap between the haves and the have-nots in the information age. 

Science Linkages in the Community fSLIC' is a new initiative of AA.'\S that orga- 
nizes the diverse sectoi*s of a community around science, mathematics, and tech- 
nolog>' education reform with the goal of improving the current and future prospects 
of the children of local communities. Currently operating in three pilot sites. Chi- 
cago, IL, Rochester. N^*. and Rapid City, SD, we have confirmed that access to tech- 
nology is and will continue to be one of the most onerous of issues. For example, 
in Rapid City, there is a dropout rate of nearly TS''^ for Native American student-^. 
Our program has endeavored to establish lines of communications between the res- 
ei-\'ations schools and the Rapid Citv School District using telecommvmications tech- 
nology*. We have breached tne prol)lem of equipment acquisition and are on the 
vtTge of overcoming that obstacle through business donations. However, wc still face 
the problem of telephone lines and access to "air time." 

We have been advocates for technolog>' and equity for many years, avithonng pa- 
pers and articles signalling our concerns about the growing disparities between have 
and have not communities. <See attached article' about 6 years ago a partnership 
with the Apple Computer Company allowed us to establish a competitive grants pro- 
gram to support distribution of computers and science and math based software to 
organizations based in communities, especially to organizations sei*ving female, mi- 
nority and disabled youth. We provided training una assistance to these groups. A 
number of these community computer learning centers still exist, providing non-tra- 
ditional access to technolop>' Several institution? used these centers to develop more 
comprehensive programming to support out-of-school education for disadvantaged 
young people. 

From to 199:3. the Rell Alhmiic Foundation awarded almost $L2 million to 

the /Vmerican Association for the Advancement of Science -'AAAS* for an education 
pr(>}.rrnin f<>r middle srh()oI science and techncilogy tiachcis in the Hell .-Mia lit it opir 
ating legion >l)if.tric'l of rolunihia. Maryland. Penn'iylvania. New Jer^^ey. Delaware. 
Virginia, and Wc^t Virginia*. In partnership with '(Jeorge Washington University 
'Cr\Vl'>. A/V\S developed a proj^ram that iiKrea>ed participant knowledge of robot 
ic«, fiber optics, remote MeiK^ing. the environnifui* and computer applications wvW 
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as nroviding effective teaching models that encouraged the use of hands-on, prob- 
lem-solving activities, cooperative group?, and integration of science and technology 
in the classroom. Kach year, from 1989 to 1992, about 30 teachers attended a two- 
week summer graduate course at GWU and then applied the new knowledge in 
their classrooms. Throughout the school year, participants communicated with each 
other via a telecommunications network, America Online. In addition to a year's 
subscription to the network, each teacher received a $500 award for technological 
equipment andor inslinictional materials and shared some aspect of the summer 
program with their school/district/county colleagues at an in-ser/ice workshop. Over 
the four vcars. a total of 111 teachers participated in the Institute. 

In 1992. programs were developed for alumni — a leadership training and satellite 
institute project as well as a curriculum writing project. Members of the leadership 
training program wrote a proposal for a local mstitute for a $2(),000 grant from 
AAAS and Bell Atlantic and matching support from their community. Sites were 
chosen in Charleston, \W; Pittsbargh. PA; and the Hampton Roads area of Virginia. 
A total of 51 teachers participated in the three satellite programs developed and 
staffed bv alumni teachers. 

A sun'ey of 50 Institute alumni was undertaken to evaluate the efiectiyeness of 
the program and its impact on the participants and their schools. About 50''^ indi- 
cate that support from administrators to initiate programs that use technology or 
purchase new technologies has increased. Thirty-five said that colleagues respected 
them for their new information and come to them with questions about new tech- 
nologies and that they now act as re.'^ource persons ^formal or informal i for their 
.-chools and'or districts. Almost all of those surveyed said that they have incor- 
porated elements of the Institute into their classrooms and have increased student 
use of computers, telecommunication networks, and other instructional media. The 
fifty teachers sul^'eved have received almost $285,000 in grants and in -kind gifts 
fnjin 1990 to 1993. Yhey are using these funds to update technology education lab-, 
oratories, integrate telecommunications and computer technologies in curriculum, 
ij.id crente nnilti media centers. 

IVoject Alliance is a two-year educatioii program 'two summers and two academic 
years' in environmental science and technology for teams of middle grade teachers 
and administrators from the District of Columbia. Maryland, Pennsylvania, Vir- 
ginia, and West Virginia. Supported by the National Science Foundation, this 
project emphasizes the concept of teacher teams — teach(»rs working together and 
shanng their expertise to develop end teach integrated curricula and then to dis- 
seminate to colleagues the process for developing an integrated curriculum and 
team approach to leaching. Administrators ana scientist/engineer partners provide 
support to the teams. 

n-..ring the summer programs ^four weeks in the first .summer and two in the sec- 
ond summer', teachers U-arn about environmental science through hands-on inves- 
tit;rttions of real issues, simulations, and field trips. They employ remotely-sensed 
(iHta. computer probeware, telecommunications, and other computer applications' 
l<»ols to investigate, anal>ze. and communicate data about the environment. They 
(Irvelop teaching strategies and produce model activities that link science, mdthe- 
mat'.rs, and technology within the middle grade cunicula. In the first school year, 
thiev pilot a curriculu'm unit in their school that integrates environmental science 
.ind technology, and in the second, tliey will implement a dissemination plan Amer- 
KJi Online link.-, all participants. i;cientist'engineer partners, and project i^tafT during 
ihf two years of the program. F^artici pants learn how to use the network during 
• hr.ir first summer in the program. 

riu teams are composed of teachers from che same school and consist of at least 
one science teacher and one computer sciem e. iii:4hematics, or technology education 
teacher A teacher from another disciplinu, e.g., sc-ial studies, language art.^, may 
lie included For example, a team from John Paul Joi.-*'- Middle School in Philadel- 
phia entered the program this summer. On this team is a mathematics teacher, a 
-cience teacher, and computer science teacher. Thcv will teach a unit focusing on 
the Delaware Ilivur i literally in (heir back-yaidi and study it from its source in up- 
state New York to their city. Data gathered in science class will be calculated in 
math class, and graphed in computer class. 

A partnership has been developed with o middle school in New York near the 
-^ource. and information about the river, the lurnl and inner-city communities and 
«>tu*l< iit'- will he '•limed via Amenra Online. The intended outcomes of the proiect 
are to nu reuse teachers" knowledge of environmental science, produce curncula that 
integrates environmental science, mathematics, and technology and improvt.'s stu- 
<lei!t learning, foster effective collaboration amon^ teachers, and disseminate the 
process and the results in such a way that other teachers begin to adopt and or 
adapt Uu'in : uc( cssfiiHy. 
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We cannot achieve the desired incorporation of this technology as a tool for edu- 
cation reform unless there is access to the equipment, to the networks and to the 
training to support this movement. We must: Devise incentives to support K-12 
teachers* purchase and home use of computers and modems such as through tax 
credits; Promote technology training and networking components as integral to all 
teacher professional development activities; Promote and support the infrastructure 
for redistribution of useable computers and modems (telecommunication-ready 
equipment) from business and govemment to teachers, schools, libraries, community 
centers, housing projects, and other non-profit groups working with children and 
youth, especially m disadvantaged communities; Support public access of the tech- 
nology beyond schools such as in libraries, museums, malls, community centers, 
town halls, etc. Support better links between schools and libraries in rural areas 
with colleges and universities in their region. 

There is much to argue in favor of considering free access of telecommunications 
for schools and libraries as an investment in the human resource base of this coun- 
try. And if this is not possible a strong case can be made for greatly reduced rates. 
As telecommunications companies are upgrading their systems they are following 
the markets, putting services in wealthier suburban areas first. Even where services 
are provided to nearby schools without charge as the build in occurs, this practice 
perpetuates the disadvantage of schools in urban and rural districts, putting them 
further and further beiiind. Special program options are needed for these service 
areas so that the disparities do not multiply. Every action taken in this important 
policy area has multiple implications for equity. These need to be considered as the 
systems are being designed rather than retrofitted after the design has been ef- 
fected. 

Mr. Markey. Thank you, Doctor, very much. 
We will now turn to questions from the subcommittee members, 
and we will recognize the gentleman from California, Mr. Lehman. 
Mr. Lehman. Thank you, Mr. Chairman. 

Again, I want to thank each of the panelists for some very en- 
lightening conversation. 

I guess I hear from the school representatives here, the people 
who work with students and districts, that you need basically three 
things — one, resources. Obviously, districts always need resources, 
and no matter how much you have you seem to be short. 

Second, some type of structure, and I guess we have a role to 
play there. Dr, Rescigno, that is what I heard you saying, we need 
some structure to make sense out of this, that we can put ourselves 
into or take advantage of the opportunities that are there. 

And then, finally, I guess some regulatory incentive to make the 
connections that you need possible and affordable. 

One of the problems I have witnessed is even sometimes we will 
have the incentives to hook up and maybe even the hardware avail- 
able—that is great for 6 months. But after that it still has to be 
paid for, and there is no— very difficult for a district or school to 
make an ongoing commitment today to do that. Is that a problem 
you have experienced? 
. Mr. Rescigno. Currently, the market seems to be driving the 
pathway costs down. America On Line, if you want to get into the 
Internet, now is about $8 a month from one address. 

The issue that we are trying to deal with now is how do we use 
one address to multiple users, which is a technology issue which 
we are trying to work through. But I do think that Congress has 
a role in terms of directing funds, especially to the underserved 
populations, which they are doing right now with Chapter 1 across 
the United States. 

And if those subsidies could be opened up— for instance, like 
Chapter 1 dollars today are really restricted to a certain extent and 
how it is used— if they could be opened up a little bit more so we 
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could use it for a lot of the technology at the local levels, that 
would help. 

I do not foresee that the pathway cost — and I might be in the mi- 
nority here, given the market forces, assuming that Congress en- 
courages multiple solutions and assuming that Congress deals with 
interoperability so that we have open iPverfaces and we are not 
dealing with different kinds of technologies. Assuming those things 
happen, I do not anticipate that publir schools will not be able to 
take care of the pathway costs. I think the biggest issue is the on- 
premise costs that we have to deal with all the time. 
i Mr. Lehman. The problem that Miss Stout identified was the 

rural schools, the Dime Box school, costs 10 times what the Dallas 
school costs. Do you see that changing? 

Ms. Stout. I certainly hope so, and it is really critical to the suc- 
^ cess of this. But what we are looking at is changing currently the 

way the school does its business so that they institutionalize the 
use of communications systems, it is not a separate entity, that 
they can gain resources. 

Let me give you an example. Right now, we are looking at put- 
ting many — what we call administrative services over the Internet, 
over our State network. And so administrative costs really support 
some of that basic infrastructural cost, and then you can use it for 
instructional ability within a school. But unless those two are 
linked together there is no way, and I think we also have to look 
at alternative delivery systems. I feel like we are using a hybrid 
approach within our State because whatever works and works well 
is what we will want. 

Mr. Lehman. Also, it is easy to see where, if you are building a 
new school, you can put the infrastructure in from the ground up, 
but if you have got an old school, we have asbestos problems, leaky 
roofs, bad wiring, et cetera, so — go ahead. 

Ms. Stout. Right. The thing we did with the State networking 
project last week, 1 day we met in a school. Now, I don't know how 
many times there had been national meetings where people came 
from 50 States to be in a school building all day long, but what we 
did see were the wires that were hanging from the ceiling are well 
stapled up, secured, but that is what we have. Of counje, now, 
some of our buildings are not as old, I think, as those you have in 
Boston, so there are other opportunities. 

Mr. Lehman. Let me ask you — if anybody here wants to com- 
^ ment on this. 

One of the things the bill I introduced does is it seeks to open 
up some spectrum for the schools. Because we were thinking when 
we wrote the bill that some of these places with the asbestos prob- 
^ lems and everything else, it is just going to be very expensive, pro- 

hibitively so to do. 

And, you know, we all own the airwaves now. We are allocating 
them — probably allocating a lot more spectrum than we have 
around here, at least holding out the promise that it is there. But 
it seems clear to me that this ought to be a priority if indeed the 
technologies can match up. 

Any of you care to comment on that? 

Ms. Harrison-Jones. I wasn't going to comment. I was going to 
simply comment on the previous discussion, which has to do with 
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not so much ot the age of a building or whatever. Because I think 
all school districts have new buildings and old buildings and mid- 
dle-aged buildings. 

The point I want to make is that it is the fragmentation of re- 
sources, it is the disparity of access that is a real concern, and it 

the gearing up or the front-loading costs that— we have talked 
u bit about cost here today, but I think the problem that people 
have is that there has never been that infusion of the significant 
amount of resources to get started. 

And it means capacity. It means training for staff. It means ac- 
cess to hardware, software, et cetera. That seldom has been in .suf- * 
ficient quantity for any district, regardless of its size, to do. 

With all due respect to Miss Roberts who mentioned as a matter 
of leadership, you know, those of us as superintendents have been 
darting to and fro after whatever happens to be the latest trend for * 
decades now, and we have got to bring a halt to that. When Sput- 
nik came along, we went in the direction of science. Then when you 
swing the pendulum another way you go in another way. And each 
time v/e leave a major area and then a few years later you must 
revisit that. 

Hopefully, this won't be what will happen this time. That we 
won't say technology is important, as important as it is, but you 
also need roofs. You also need teachers. You also need smaller class 
sizes, and on and on. So we really need to keep all of this in per- 
spective as we look at this issue. 

Mr. Lp:hman. If the chairman will indulge me just a couple min- 
utes because I have to go back to my office for a meeting, but did 
you want to comment on the spectrum issue or not? 

Ms. Malcom. No. 

Mr. Lehman. I just want to point out I think, in my view, it is 
a critical element. 

The other thing I want to ask is what kind of success are we hav- 
ing with getting businesses to donate computers to schools? 

Ms. HAiimsON-JoNES. Sir, in my testimony, the business commu- 
nity in Boston has been very receptive. But invariably business 
tends to link up with schools, and we encourage that, partnerships 
et cetera, but you tend to get unrelated, incompatible kinds of re- 
sources. And it is fine for some purposes, but it does not ser\'e the 
comprehensiveness of the response that is needed. 

So we acknowledge that it is going on in our district ard I am 
sure m a lot of other districts, but it is not the kind of structured, ^ 
organized, systematic institutional approach to using technology as 
a vital part of your curriculum. It is not as an add-on. To some ex- 
tent, that is sort of like augmenting what you are doing as opposed 
to having it as an integral part. > 

Mr. LEiiMAX. One of the things developing in the legisl. tion is 
a national computer bank here where businesses could donate com- 
puters and maybe the schools could link up in the manner that 
suits them. 

Mr. Rkscicino. Congressman, one big problem with the donation 
program that I see is the software compatibility. As we get into 
higher speeds, Pentium 90 chips and beyond, the software compat- 
ibility becomes very, very important. And if we are going to ser\'e 
our students with information that is up to datu and critical, we 
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need to make sure that that compatibility is between the existing 
technology that we have and the software that is being produced 

bo It IS a wonderful program, but if they throw 8086 technolo^ 
at us or even 286 technology at us or even Apple HE technololy 
at us, I think that is a problem. 

I do believe, though, that within the next 2 years, as they phase 
out the low-end technologies with the CPU's, that anything from 
Z ^^on T^^^i ^^,d^stry would like to give us any -omputers that 
have 486 Intel cnips or 8080 chips we would be only too hapny to 
accept them. ^^-^ 

Mr. Lehman. I am sure. Dr. Malcom. 

Ms. Malcom. On this one I would raise some concerns about a 
national solution. I think you maybe have to think more regionally 
ine reason I say that is that sometimes it is difficult— the reason 
the business often will give is because there is a partnership and 
a relationship that can be developed with a system or with a school 
so that there is the opportunity not only to get their equipment but 
also their people who are savvy users, and I think that that is real- 
ly what we want to try to promote. 

So maybe a better solution is if we go to a smaller regional ap- 
proach, if we basically sort and sift, if we build the infrastructure 
to sort and sift the equipment to find out that it is indeed usable 
still, that It can support the kind of software that we really need 
and that we can configure it so that when a gift goes into the 
school It doesn t go in with a piece from here and a piece from 
there, whatever, but it goes in as a compatible set. 

I mean, I think that there is some kind of front-end smarts that 
we have to put on this distribution thing. That if there is some— 
a disk that needs replacing that we can take whatever— the little 
bit of money that will be required to get that thing up to real Use 
and then take whole sets and put them into institutions so that we 
can do away with some of the kind of compatibility issues 

Mr. LEHMAN. Thank you very much. 

Mr. Mark>:y. The gentleman's time has expired. 

Mr. Kernan, one of the barriers of access to the kinds of services 
that you described )s the cost of a computer. In your testimony you 
describe a way to get around this problem by using the television 
set that exists in most homes. You go on to suggest that the cable 
or the phone company could provide the box free of charge to the 
subscriber. Do you anticipate that this box, whether it is free of 
charge or not, will provide open access to a wide range of ser\^ices 
oven those not owned by the network provider? 

Mr. Ki:kN/\n As these new interactive television networks are 
deployed, it is likely that there will be one or two standards very 
much like there are a couple of general standards in the computer 
huj^iness today. There is the Macintosh standard and the Windows 
tandard. 

In interactive television there will probably be two. I don't know 
what two they will be, but a couple will come to pass 

Those standards are likely to be open standards because protrram 
developers are only going to want to build their programming for 
a box that IS in millions of homes, and so the market itself will ac- 
tually create an open standard, and it will likely be maybe two 
open standards. 
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Mr Markey. But the standards, you think, will be open regard- 
less of whether or not there is Federal or State regulation requiring 

^^Mr Kernan. I think that the evolution of technology may run 
ahead of Federal and State regulation and the sort of commercial 
realities of the fact that program builders, very much like tele- 
vision programmers today, are only going to want to build to the 
most popular standard. It may even come down to one. 

It is very much likely to be like the way the videotape— home 
videotape industry went from many standards to two to one and 
the way the computer industry has gone from many standards to 
two. And, even among the two, one has more than 80 percent ot 

the market. , . , u • 

Mr Markey. And what is the relationship that, as a result, is 
constructed between the information service provider and the net- 
work operator in terms of the control that the network operator 
might have over the software provider? 

Mr Kernan. I think network providers are going to have to 
make their networks open to all software providers, particularly in 
the education space where it is very important to our Nation that 
the best education programming be available over the network, and 
that may not necessarily be the education programming that is pro- 
vided by the particular network operator. t . n 
Mr Markey. OK, v^ell, let^s talk about that, then. Lets talk 
about you know, a mocher ar 1 a father who are interested in hav- 
ing their kids get competing educational software or a competing 
learning channel to that which the cable company or the telephone 
company want to send into the home because they own that learn- 
ing channel or that educational software. . i 

What access will the family have to alternative educational soft- 
ware if the telephone company or cable company have a proprietary 
stake in their own and are rules or laws needed in order to ensure 

that access for the famines to the competing 

For example, if you are not able to cut a deal with the local tele- 
phone company, and they cut a deal with another company, and yet 
you are considered to be the leading educational software in the 
country but you just weren't willing to sell out 51 percent ot your 
company to that local telephone company in order to get access, 
what ability will the superintendent of schools in Boston have to 
then ensure that the parerts, the children have access to your soft- 
ware as well? , , . ^ J 4- 
Mr Kernan. I think educators don't realize, superintendents 
don't realize the market niuscle that they actually possess If in a 
community there are competing network providers, the school dis- 
trict is in a position to examine the various types of educational 
programming that are available and either recommend or even 
specify the types of programming that that school district wants to 
use in the classroom and also that that school district, through 
their teachers, suggests that kids use at home. 

So it is the market muscle of the school district to say I want 
this programming available in the school, and I also want it avail- 
able to the kids at home. School administrators are only just begin- 
ning to recognize the muscle that they have. 
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Mr. Markey. You are saying since the primary market is the 
school and the children at home who go to those schools, if the 
school superintendent or if the school principal or teacher for an 
entire department in a school called up the telephone company or 
the cable company and said, look, I need this, understand, or else 
I send different instructions to all these teachers and all these fam- 
ilies in the school department about how we deal with your other 
products— you think that could be successful? You think that is a 
real market power? 

Mr. Kernan. I don't think it is market power that might be exer- 
cised in a punitive way. It is more that the school district says, I 
want this type of programming in the classroom, and I want this 
type of programming in the home, and I want you to carry it. 

Mr. Markey. That is a very euphemistic way of saying punitive 
very nicely, but that is essentially what it would be: I want it or 
else. , 
Doctor, you are kind of shaking your head over there. You don t 
think that kind of power exists? 

Mr. Rescigno. I appreciate John's comments. I am not sure that, 

as individuals, we have that kind of power unless we are able 

Mr. Markey. Dr. Harrison-Jones does, though. The whole City of 
Boston— if she wanted to ask NYNEX or Cablevision to provide a 
certain type of programming and held a series of negotiations and 
at the end of it, just frustrated, held a press conference, parents 
standing behind her demanding those kind of concessions from the 
bottleneck controller of al) this information that would help her to 
provide a better educational environment for her children, you 
don't think that that would have a tremendous impact on a public- 
relations-sensitive company? 

Mr. Rescigno. It would, but it might not have an impact on 
them making the deal with you. That is the basic issue is the kind 
of deal they are going to get out of this and the kinds of rewards 
they are going to get back from it. 

Mr. Markey. I guess what I am askiiig you is if then she asks 
the mayor to bring them in and explain to them, you know, what 
their- relationship with the community T.night be on a longer term 
basis if they weren*t going to cooperate with the educational objec- 
tives and then asked the governor, others to please help us on this 
issue, this is central to giving skills to children to compete for jobs 
in the information age, otherwise, our childrbn are going to be left 
behind, are you saying that a sophisticated superintendent, using 

all of that leverage 

Mr. Rescigno. No, it can be done. I am just saying as an individ- 
ual I mean, my school district is only about 8,000 students, OK? 

We have attempted to do that. I am sure Boston or New York 

Mr. Markey. With whom? With whom have you attempted to do 
it with? 

Mr. Rescigno. We are doing it currently with MCI. We are doing 
it currently with Preview Publishing Company. 
Mr. Markky Some of these companies aren^t receptive? 
Mr. Rkccigno. They are very receptive. 
Mr. Markey. That is the point. 

Mr. Rescigno. I recognize the point. All I am suggesting is that 
is a v.hole new ball of wax for school superintendents and that 
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there are many school districts across the United States. And if we 
did combine together and did push that way, we probably could ef- 
fect a change. That is all I am suggesting. But, as an individual, 
it is very difficult. 

One of the reasons why I am here is, obviously, because of the 
successful business ventures we have launched with various com- 
panies and how to do it. Certainly, I would say that Boston School 
District has a heck of a lot more clout than the Hueneme School 
District simply because of the size of the district. 

Mr. Markey. Well, on the one hand, yes, but on the other hand, 
no. I don't know what the demographic breakdown, the income 
breakdown of your particular district may be. If you are small and 
poor, perhaps you have got some problems in terms of your lever- 
age. However, if you are a small but extremely wealthy community, 
then you are in a very strong position because they want to sell 
HBO. They want to sell long distance. You know, they don't want 
you upset with them as the local regulatory authority, as the 
mayor or the cable commission or whatever. They just don't want 
you upset with them. 

All you are asking for, really, is this collateral concession that 
deals with the future of all the children in the community, and 
they want to be good corporate citizens. If they understand that 
they may be in a headline for a month in a row denying access to 
the schoolchildren to something, that is rudimentary, you know. 

As Miss Stout said, it doesn't cost that much, you know, to make 
these kind of connections. I mean, playing hard ball with these peo- 
ple who have within their control the ability to expedite the process 
by which these educational tools get within the hands of children. 

So what I am saying to you is if you had a national summit in 
January of the 20 biggest school superintendents and 20 middle- 
sized and 20 small all in one conference, you all came out with an 
agenda— this is what we are going to demand by the end of this 
year, and we urge every one of you across the country to do the 
.same thing— I can tell you that by the July 4 next year you would 
have your declaration of educational independence, OK, signed in 
v.'ach and every school district, as long as you all banded together 

Mr. liKscKJNO. As long as we all agreed, 

Mr. Markky. But you would agree. Why wouldn't you agree? 

Mr. L^ESCIGNO. .1 am not sure. Have you ever been in a meeting 
oi' t'^lucators and school superintendents? 

Ml. Marki«y. As they say~I won't get into it. But what I am say- 
ing is that you have an educational process that you have to go 
through within the educational community, but you have already 
reached critical mass in terms of the number of school superintend- 
ents, the number of principals who now understand the issue. 

If you just brought those people together, the ones that didn't 
u.rne v.ould begin to be questioned locally as to whether or not they 
Kot it, you know. You could begin by the end of next year to have 
citizens groups inside communities questioning whether or not the 
.■>\\\u riiilendent should keep his or her job if she is going to lei 
th(»M' Mirnninding her or him to keep these surrounding commu- 
nities so far behind. 

That is what we really need. We need school superintendent jobs 
U) be threatened if they are going to hold on to the status quo. And 
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we need these people who are going to wait to the end of the line 
to be the ones to have people beginning to circulate petitions and 
to organize in a way that says these people don't deserve to be 
school superintendents in the 1990's and into the 21st Century. 
They were great for a time. They are not willing to take on these 
new fights. They are not willing to move on. 

So the sooner you call the conference to identify the people who 
won't come is the sooner the other people's jobs start to get threat- 
ened. And once whatever your national bulletin is says super- 
intendent in Wichita fired for resisting these, OK, the message will 
get sent very quickly. And it is within your own power, your own 
organization to take this power that Mr. Kernan is talking about 
and to threaten, in the same way the Congressmen get threatened 
with movements that go nationally very quickly. 

All of a sudden everyone is talking about the saiiii issue. And 
what I am saying to yen is you can telescope the lime frame that 
this becomes one of the top five issues in America to 1 year. That 
is all it would take as long as there were people in the larger, mid- 
dle-sized and smaller communities, the leaders who all banded to- 
gether, held their press conferences, called their conferences, de- 
manded change, you know, came here en masse. You would change 
^■he whole structure of the political debate here in Washington and, 

s a result, across all of the States. 

But, right now, you know, everyone has an expert in their own 
department that knows something about it, but they still consider 
themselves to be isolated within their own educational community. 
So what you have to do, in my opinion, is to plug into what this 
subcommittee wants to do and what Secretar>' Riley wants to do 
and others want to do and take that movement, capitalize upon it 
and then use that leverage with the telephone companies, with the 
table companies, et cetera, and isolate the school administrators 
who are hide bound and resistant to change and are going to deny 
educational opportunities that are indispensable to ^^ttin^ jnbs in 
the 21st century to the schoolchildren. 

Yes? 

Ms. Harrison-Jones. I don't know about in this area. 1 <h^ri'\ 
know many students who are resistant to coming into tht^ 2J^t cen- 
tury or using whatever leverage they are capable of using, i think 
the idea, however, of focusing and using many networks, natiimai 
networks, to perhaps more directly synchronize or put in sync (»\ir 
local initiatives in with the national movement, is a, I think, a di- 
rection that is certainly worthy of pursuing. 

But my colleague over here to the right is not too different I dnn't 
think from most of the superintendents. They are putting thuir. 
necks on the line each day to attempt to certainly advf)cati* for 
what the students need in the school systems and working with the 
local establishments and whatever establishment might prove to hi* 
responsive or indeed resistant. 

So many of us are functioning not only as superintendents ofmir 
l(ica) districts but providing leadership with boiiK' of the niajur na 
tional organizations, ASA, ASCD, NAFSI and so on. So I have been 
taking copious notes, and certainly we are going to remember thnt 
we got encouragement from sources here as we pursue these sug- 
gestions. 
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Mr. Markey. Well, and I appreciate your blanket endorsement of 
all school superintendents across the country, but that is not my 
experience with them. And, as a matter of fact, I know too many 
school superintendents personally that resist this agenda, in my 
own little world, my own little life that I live in that great subur- 
ban Boston area. And I know many school headmasters and I know 
many school teachers and I know many others that look at this 
computer revolution as though, you know, it is alien to, arriving in 
their life. 

Well, you know, of course, I don't know anything about comput- 
ers, says the school superintendent. Of course, I don^t know any- 
thing about software says the — you know. 

So what I am saying to you is that is all fine and dandy and you 
can kind of use that as a justification for assigning one person on 
their staff to kind of work on all these issues. But let's not kid our- 
selves that the mayors or the school superintendents across the 
country understand all these issues or care about them and make 
them their top priority issue. They are in — they are basically tak- 
ing emergencies as they come along on a weekly basis, and they 
are working on those things. 

What I am saying to you is that the long-term emergency never 
does quite get the attention, never does quite get the headline. And 
that is that these kids aren*t going to have the skills in the year 
2002 to get a job. You know, they won't know how to use it. They 
won't know how to walk in and even apply for the jobs that we are 
creating. 

And in a post-NAFTA, post-GATT world, where we are letting 
the low-end jobs go in order to compete for the high-end jobs, if you 
haven't given all of the kids high-end job skills, there won't be any 
low-end jobs because part of all these treaties give them away. 

So unless people focus upon this as an emergency condition today 
to give the kids next year and the year after the skills they need 
when they are 17, 18, 19, 20, there aren't going to be any jobs to 
use that use your hands. We are giving them away. And that is all 
part of this GATT, NAFTA signings that are going to be taking 
place. 

And my great concern is that we haven't fully advertised this to 
the educators, that we are accelerating the demise of low-end jobs 
for kids that don't have skills. And we are going to create this 
Grand Canyon where kids are walking around without skills that 
relate to the jobs that are being created, growing frustration, larger 
numbers of them without any opportunity, declining Federal budg- 
ets for the public works jobs or whatever that could give them 
something to do. And unless they are qualified to get into the pri- 
vate sector, we are going to have a mess on our hands. And I just 
don't think that they relate it as much to this, OK? 

Wc do 2 weeks on midnight basketball, $50 million for the whole 
country, and the whole country has a debate about midnight bas- 
ketball. You know, midnight basketball, $50 million, 2 weeks of the 
United States Congress, and every person in America has a view 
on it. 

And this subject, you know, should be a national, you know, con- 
ference almost every month with people saying how can we get it 
all done by the end of next year or 2 years from now and how can 
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we force every CEO of every major telecommunications company 
into a room so you can confront them, you can be dealing with 
them- on that basis. 

Mr. Kernan. Mr. Chairman, there is an interesting technique 
that even a local school superintendent can use to exercise their 
market clout. In many of these communities it is likely that there 
will be competing wire line operators, the cable company and the 
telephone company. They are really cut to provide video on demand 
and home shopping and all kinds of ether entertainment and infor- 
mation-relatea services to the home. 

But if the local school superintendent says I am going to choose 
one of you to carry my education programming, the one who hap- 
pens to be able to provide the most service, the best service to my 
school district — this is in any town— the best service to my school 
district, I am going to give you the education programming and 
therefore I am going to give you all the children in town, it is near- 
ly certain that that wire line operator will also get their subscrib- 
ers to take the entertainment programming for their children, the 
telepbouy, the home shopping. 

So the local school superintendent, by just saying you take the 
education, that wire line provider wins everything else. It is a re- 
markable ability to deliver subscribers in bulk. 

Mr. Rescigno. Can I— just one remark. 

Mr. Markey. Yes, sir. 

Mr. Rescigno. I agree with you. I think that most of the super- 
intendents across the United States are not dealing with tech- 
nology. I agree with that. I know that is the case in California, OK? 
But I also think that this is part of our evolution. These super- 
intendents will grow old like I will and ultimately retire, and that 
this evolution will continue to take place. 

I also agree with what John is saying, because we are actually 
doing that. 

But I want to take that one step further for public schools. I 
want to make some money out of that. If we are going to offer them 
our intellectual property, I want some money coming back, outside 
of what the taxpayers are doing. 

And we do have some programs that will allow us to bring money 
back into the school district which will go back into research and 
development for the use of technology with students and also to 
give bonuses to teachers that worked on that kind of technology. 
To me, that is an aggressive way to puri^ae this thing. But I really 
feel badly that you feel that badly about the leadership that you 
have been exposed to in the public schools, because there are some 
great leaders. And I grant you there are some superintendents that 
I wouldn't hire. 

Mr. MARKt:Y. There was a conference in Boston on education and 
computers about 3 months ago that I addressed. About 1,600, 2,000 
of these people came into Boston from across the country, teachers, 
headmasters. When I finished speaking, I was surrounded by 
teachers all telling me how they were the only one and I am still 
battling my headmaster, I am battling my superintendent, thank 
you so much, you know. 

And there you had one teach3r in one school, and everyone else 
is still battling her as she is trying to move the whole school, you 
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know. There is another headmaster over here, and he is the only 
one in his whole district, -.nd there is another one over here. 

And they are all gathered in one big conference. And at least it 
has reached critical mass where there is 1,500 of them. That is 
1,500 out of maybe 300,000 in the whole country saying, this is my 
passion. We have got to change this system. 

The kids aren't getting the skills they need for an information 
age. If you are not digitally literate, if you don't know what it is, 
if you can't crack this digital code, you are not going to have a Job, 

in my own district, the kids are going to be working at Fidelity, 
They are going to be working at Lotus. They are going to be work- 
ing at hundreds of other locations where you have got to have these 
fundamental skills. They are not that difficult to get if you are 
training them from an early enough age. But if you don't have 
them, there is no jobs. Those are the jobs. 

We are going to be doing the heavy lifting in Taiwan. We are 
going to be doing the heavy lifting, you know, in Custa Rica, you 
know. We are going to be servicing that out of our area. The kids 
just won't have the plants. There won't be the jobs to go and get 
the work. 

So all I am saying to you is that I don't want to sound, you know, 
critical, because there are clear people of leadership within this 
movement across the country'. They are here today. But, as you can 
imagine, the only witnesses we get at our hearings are the good 
people. They don't send in bad people. 

What I am saying to you is — you knov/, we don't have a group 
of people saying I don't understand it at all. I am not going to do 
it. They don't come in. 

You ask an association please send someone in to testify, of 
course they are going to send in the most concerned people. 

What I am saying to you is we have to find a way of galvanizing 
the vast majority, unfortunately, of people out there who are still 
unaware of the real employment limitations that arc going to be 
placed on all these children, unless they gain access to it both in 
the school and at home. 

You know, I was in— in my hometown of Maiden, which is kind 
of a blue collar community, and if you talk to the middle school 
kidb, which I did about 4 months ago. you ask them to raise their 
hand, how many of you have computers at home, and like 35 per- 
cent of the kids raise their hands. How many of you would like to 
have computers at home? Every kid in the class raises their hands. 

Now, what an incredible advantage. They have a few — they have 
a limited number of computers in the school. They have to scrap 
for the time in the course of the day. AH the kids want to use them. 
But the kids, the 35 percent at home, what an advantage, you 
know, in every' single subject all day long, because they, through 
their parents and not that expensively but expensive enough that 
in a blue collar community it is harder for all the parents to afford 
It 

Well. I;, at is going to hv the gi-cat gap that exists as the years 
go by. It is just access to it. 

So when I am growing up in Maiden, 1 can take my hooks ho?ne 
anil if my father works for the Hood Milk Company and the othei- 
kid's tather Is a lawyer, f just 1 had my hooks and stuff 1 can 
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compete with that kid. I can be a Congressman. I can be a doctor, 
a lawyer, an Indian chief. But I can put in the extra 2 or 3 hours 
to catch up, you know. 

What does the kid do now at home unless there is a plan to give 
them the extra time, the extra, you know, capacity if they are in- 
terested? And the school closes down at 3:30. Get out of here. You 
know, we are locking the doors, says the janitor. Get out of this 
place. I am going hom.e myself. You know, you can't stay here. 

How do we — you know, how do we move people to a point where 
every kid in the class, because every parent, because the super- 
intendent recommended it, has bought this 200 buck, you know, 
computer? And it is at home. It is on line. It is plugging back into 
the school, and the school is plugged into the Library of Congress. 
And the software is there, and the school committee has moved 
over 10 percent of the budget over to software that you send the 
kids home with homework which is software that plugs back in. 

They are solving their geometry problems together, six of them, 
on line together, very inexpensively, a penny a minute, to solve the 
problems, play on it at home. 

How quickly do you move to that vision of what the school sys- 
tem should look like to compete for the jobs that America is tr>'ing 
to target? , , . , . 

Because that is the other side of the story. All these big business 
guys are saying, you know, vote for GATT, you know, which is basi- 
cally give up all your low-end jobs, vote for NAFTA, give up all 
your low-end jobs. It is great for competitiveness. And it is. But it 
is not necessarily good for young people in AiTierica who don't have 
the skills now to compete for these jobs that we are going to be 
competing for, we are going to be creating on the other end. 

And unless there is a real clarion call that goes out that tele- 
.scopes the time frame, that kneecaps the obstructionist, that gets 
them out of the way very soon, you are writing off 3, 4, 5, 6, 7, 8, 
years of children. 

You will get to it eventually, yes, OK. It could be a gradual proc- 
ess. It is inexorable. It is inevitable. But you will write off 1 million 
children the first year, then 2, then 3, then 4, then 5, then 6. They 
will be out in the streets the rest of their lives without these skills. 
You won't have the control of them once they hit 16, 17, 18, 19, 
right? 

So that is the dilemma that we have. And meanwhile, we are 
gf)ing to pour 1 million, 2 million, 5 million more guns a year into 
the very same street corners, right? And they will have access to 
those technologies when they are 10 and 11 and 12 and 13. That 
is the competing technology that they are going to have access to 
at those very ages. 

So what is the mother to do, you know? What are you giving 
them? What is the competition? What does the mother have at 
home to sav, no, do this, plugs in, simple computer, 200 bucks, into 
the schoolTschool h;j> the sofi v are. This is very interesting stuff, 
toi), nt>L dull, whatever. It is ,^^luir Mr. Kcrnan or others have put 
together thni is really fun. It is un.anl \o he educational and inter- 
es'ling and will help you get a job. 

Otherwise, every one of Ihem sees this gun, this handgun, you 
ki^MW, and Ihev an- cheap, you know. Thoy are HO huck^, (iO inick-.. 
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What is that? You can work at McDonald^s for 3 days and earn 60 
bucks. Now you are empowered with the technology. It makes you 
a somebody. 

What is the other technology, you know, that the mother is using 
with the teacher to compete for this kid's brain, you know, at that 
early age? Otherwise, you got this Grand Canyon and no jobs for 
them either, OK. They will be 15, 16; guess what? That plant 
closed down and that plant closed down, and no one's lifting any- 

a"^/"^' you know, no one's carrying anything, and it is all gone. 
^^^^^ another headline saying— you know, here are the 
headhnes in the newspapers. You know, this company lays off 
5,000 lifting things, 200 companies hire 300 people apiece to be 
doing software programming, and guess what, the unemployment 
rate dropped. But there is more kids without jobs who come from 
this, you know, this particular area because they don't have the 
skills to compete. 

And so you can— you know, you can try to delay it by a year or 
2 that the plant closes down that lifts, you know, that people lift 
things, but it is less expensive to do it in Mexico or Costa Rica It 
is going to go. And it is inevitable. 

And if you haven't anticipated it that community now has a dis- 
aster on Its hands because the community has lost all those plants. 
Ihe kids dont have the skills. They are going to be walking the 
streets for the rest of their lives. They have had access to handguns 
since they were 10 or 12. The only thing they know how to do now 
IS the angle as to how you are going to make a living, and the com- 
munity is shocked. 

Because now we are going to have headlines in the 6 o'clock news 
or the 11 0 clock news, that is when they start covering these kids, 
when tney are on 16 and they are on the 6 o'clock news. 

But you need the crisis meeting today, right? Not in 3, 4, 5 or 
6, years. Because it is inevitable. We are accelerating the process 
These huge headlines on GATT today are the most relevant head- 
lines to the school superintendents. This is their big threat more 
than anything else. GATT and NAFTA are your big threat. ' 

And it is going to be devastating to the low-end kids, the bottom 
one-third, who are just going to be left behind in this economy be- 
cause they don't have the skills. 

Because we are going to have an increase in jobs. We are going 
to export all the stuff that Mr. Keman and others are going to be 
making but the question is are we going to have the low-end peo- 
ple with the skills to be able to get the jobs at his company and 
thousands of others that we are going to be creating across the 
country? 

And I am just afraid that, you know, that the conference that I 
went to where teachers are thanking me, because they are the only 
one in their school system, you know, they are the software advo- 
cate, you know, in the whole town, it is a lonely crusade for them 

And we just need some way where we replace kind of a national 
crises about, you know, the need to have metal detectors gettinu 
into schools, you know what I mean, to have another competing 
technology arriving simultaneously and twice, ten times as much 
money being spent on it immediately, you know. Because that is 
the only way you are going to have a counterbalance really quickly 
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But when the Maiden school superintendent wants me to help 
him get money for metal detectors, you know, then something is se- 
riously awry with the system. 

I go off on these things, but it is — to tell you the .ruth, it is a 
great frustration to me that you could have a 2-week debate in Au- 
gust of 1994 on $50 million for midnight basketball, and you can 
have a telecommunications bill collapse that was going to require 
every school and every classroom in America, for millions of chil- 
dren to be plugged in and to have the Library of Congress and ev- 
erj^hing, and no one is even talking about it, you know. 
I Because that is what the kids really need. That is what millions 

of kids really need. Not just $50 million for midnight basketball, 
to just come and go, but for something that is long term. 
Ms. Harrison- Jones. You are reading that speech. 
I Mr. Markey. Yes. No, I believe it. 

Ms. Harrison-Jones. I am simply saying we are all here looking 
like we are bobbing for apples or something, because I don't think 
any of us — I think we all are just as frustrated as you and wonder 
about national priorities. 

Mr. Markey. I am venting my real diatribe. I am going to be 
venting, you know. And I just — I just can't believe that — what a 

country, you know. So it is just 

And don't expect the big business guys to come in and say, oh, 
it is a mandate for technologies in schools. They want barriers 
taken down so they can export products to other countries. 

But my concern is that the jobs be here in America, that we are 
the ones exporting these products. Where are the workers to create 
these products that we are going to export once we put down the 
barriers and what is going to be the racial and economic composi- 
tion of those? That is what is lacking in this whole discussion. And 
it is kind of sad. 

OK. Mr. Kernan, in your testimony I found it interesting that, 
as you explained Lightspan's efforts to increase access to edu- 
cational tools, you mentioned that children stand to benefit from 
enhanced telecommunications technologies because on-line tech- 
nologies allow and indeed encourage access to educational mate- 
rials from the home. 

You also make mention of the ongoing battle parents are forced 
to wage ag; inst a Nintendo or video game factor. In developing 
educational software for children, do you find that a majority of 
your efforts go towards tying — or trying to find creative and inter- 
esting software capable of capturing kids' attention? 

Mr. Kernan. Historically, education software has been character- 
ized by a sort of 95 percent education, 5 percent entertainment, in- 
terest potential. If you really want to compete with Nintendo and 
with entertainment television, you have got to beat them at their 
own game. And so the secret is to have — to start out with real cur- 
riculum objectives, but then you have got to go get the people from 
Hollywood and the people that make the video games and have 
them add their potential. 
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There is a great — there is a great question that I ask. Name all 
the famous people in the movies. You can name — you can go on 
naming characters for days, Humphrey Bogart, et cetera. All right. 
Now name all the famous characters in education software. It is 
real hard to get past one. 

Mr. Markey. He is sitting at the table, 

Ms. Harrison-Jones. Big Bird. 

Mr. Kernan. Big Bird, OK. Give me number two. Barney, They 
are really entertainment characters. 

So what you have to do is use the entertainment techniques, the 
video game techniques, the same folks that built Sonic the Hedge- 
hog kind of got to build Sonic the Math Hog, That is ho\s^ we use 
the entertainment techniques, combined with real curriculum ob- 
jectives, to beat Sonic at his own game. 

Mr, rvlARKEY. Well, our objective, to tell you the truth, was to 
have Secretary Riley sitting next to George Lucas here, and for a 
number of reasons it just didn't quite come together. 

We will do that in January, though. W^e are going to do this as 
a way of bringing educators and geniuses from Hollywood here to 
testify simultaneously, with the hope that then the second panel of 
superintendents and educational gurus will then have — the audi- 
ence has been drawn to them. 

My goodness, George Lucas, my goodness, Steven Spielberg, you 
know, w^hoever takes an interest in these kind of issues and iiispire 
entrepreneurs as well to say, my God, those geniuses are moving 
in. Maybe I should be thinking about it more myself. Because it is 
all there, and they can become billionaires doing it. 

What a market if every school superintendent decided to allocate 
more money, you know, across the whole counti-y. People could get 
very rich, very quickly. 

But we have funding problems as well in terms of how these 
major capital expenses will be made by the school districts. How 
much funding, for example, do you think, Doctor, would be needed 
for a school system like Boston in order for it to become capable 
of providing these kind of services? 

Ms, Harrison-Jones. We are in the process right now of trying 
to establish a bottom.-line figure in that regard. Looking again, as 
I said before you caiae into the room, not at pieces of the issue as 
I found it had been addressed in the past, looking at the 117 sites, 
looking at possibly the capabilities in terms of facilities capabilities 
there, but also looking to outreach, using other methods such as 
the home, et cetera. 

And I found, as I am sure many superintendents found, that 
there really was no policy guiding what the system felt or what its 
vision was for technology. And, invariably, it was sort of like an ad- 
ditive as opposed to an integral part of the curriculum. 

As you well know, we are in the process of curriculum renewal, 
building in technology as simply as basic to that as we do other 
forms of instructional materials. So when you look at building ca- 
pabililies, training of td'aiT as wl-U as purchase of hardv/are, soft- 
ware, et cetera, we '^ee it as mult i millions over a period of tmie. 
Not with — recognizing that there is no way you could bring the en- 
tire system up to a point initially but that there should be some 
plan that does bring you to a point of adequacy, even if it is mini- 
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mal, within a 5-year period. So without. — and also, in doing that, 
looking at potential resources from not ov\y general funds but from 
external forms of support. 

As you know, in the Boston area, we have established quite a 
network of support from the business community, just negotiated 
the third Boston compact, where there is now a commitment, v/e 
have got the commitment from the business community as well as 
a commitment from the teachers' organization. 

We just negotiated the 3-year contract where our teachers — there 
has never been any reluctance on the part of teachers with regard 
to embracing it, except for persons who felt that they weren't com- 
fortable. 

So that is why we are saying the training. You are no* going to 
turn on a computer if you never had any experience ol" exposure 
to it. You can buy it. It will sit there and gather dust. So we see 
the training piece, the community appreciation. And you know our 
community will have to develop an appreciation because there are 
people who still see technology as simply play. It is regarded as 
something that children play with, and they are games that you 
play as opposed to this being a valid instructional utilitarian tool, 
if you will. 

It is not a panacea. It will not replace teachers. I think we are 
past that. I don't think any of our teachers are worried any more 
that technology will replace them. But it will certainly assist them. 

So a long way of answering your question is that 1 don't have a 
definitive dollar amount now, but we do know that it will require 
something other than the traditional forms of funding in order to 
see it happen. 

Mr. Markj^Y. Dr. Malcom, do you have any ideas about how we 
solve this funding question for cities? 

Ms. M^VLCOM. As a matter of fact, this issue came up in my own 
home county. It is not very far from here. And they solved it in a 
quite interesting way. And that is that the parents basically re- 
jected the notion of the budget mavlk that they were given, went 
en masse to the school board meetings, then went en masse to the 
county council meetings, and we got additional moneys up and 
above the mark in order to capitalize over time to deal with the 
technology equity issue. 

See, I am one of these people who believes that we have to create 
a demand for change. And I think that we have got to get our com- 
/ munities concerned enough and mad enough that some of the prior- 



ity setting that goes on, absent any attention to what is happening 
to the real needs of the schools, can turn around. 

That means that we have to not only talk to parents about the 
technology, but we have to show them the technology and let them 
handle ihe technology and see what it is capable of doing for their 
children. Maybe setting up some units in the mall so as the people 
come through they can have a chance to play with it and work with 
it. And then basically a campaign that says why aren*t the — why 
isn't this technology in our schools? 

So that people can come to understand what they are dealing 
with here. They are dealing with choices that are being made about 
how funds are being expended. 
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We talk about the big companies and about the revenue opportu- 
nities. The companies don't have a problem laying cable. They don't 
have a problem putting in the fiber-optics. Because they see that 
has an investment. 

Well, I would like to think that if we do this for our children, 
that that is an investment, too. It is an investment in the human 
capital of the country, that we have to realize that we may — it may 
be necessar/ to delay gratification or to delay the immediate reve- 
nues in brder to socialize the next generation to the use of this 
technology and to give them the tools and the interest that it will 
take for them to then start really making money down the line be- j 
cause they have people who know how to do things. Plus they have ' 
basically been socialized to the fact that this technology is a power- 
ful tool that is available to them, and then they will start to incor- 
porate it into the normal flow of their lives. I 

So my initial response is that we have got to get much more pub- 
lic pressure on these issues so that there can be a demand for dif- 
ferent priority setting, number one. 

But that isn't all of it, you know. In the meantime, there is the 
reality that next year's budget, hey, I mean that is not even up for 
grabs any more. 

So we have got to look for multiple kinds of solutions that can 
play out. And that would include things such as encouraging the 
donation of equipment, and then with a smart distribution system 
we can fix it up and then distribute it in ways that aren't hap- 
hazard. That is thinking about the nature of what the school wants 
to do with it and bringing in sets of things. 

I think that it is — that it is going to be important if we can get 
the technology into some public use places, not only for making it 
available to the parents so they can see what is possible with this, 
but also to look at kind of the immediate dealing with the more im- 
mediate term solutions. We have got to treat this like any other 
capital expense and realize that we just can't keep forcing it out 
of operating budgets. 

Mr. Markey. What do you think, Ms. Stout? What should we do 
to get the funding that is going to be necessary? 

Ms. Stout. What we did— looking back at what we looked at in 
Texas, we saw there was a real need. And then once that need was 
created then we could move forward to find those dollars to help, 
you know, with our needs. 

But looking back at what Dr. Malcom said, there has to be this V 
demand come from the parents. And it is not just the superintend- ^ 
ents that can create this. It is the entire district. 

Our superintendents nationally are only in a district for 3 years. 
But we need a national campaign where people understand the full 
benefits and what is going on here, that we are disenfranchising 
these children. 

The other thing, we have to look at the structure of the school. 
You know, you realize, what is the reward system? The super- 
intendents are there because those students pass certain tests. And 
we really don't start teaching in our State until October, after the 
TAAS tests are through. And so it is a real complex situation that 
we are looking at. 
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I really feel that there will be mon.^ that can be redirected, re- 
used. We have to reallocate and rethink how we are using the tech- 
nology. But it can be created. 

Mr. Markey. Dr. Harrison, what is the reaction of children to 
these technologies? 

Ms. Harrison-Jones. Oh, just overwhelmingly responsive. Try 
as you may, I don't know anything right now that is comparable 
to the response that children give to a combination of an excellent 
teacher with technology. The combination has to be there, because 
they will get bored of one thing. But with it used properly, motiva- 
tion really is never the problem. 

It is sort of self-directing, too. That is why they can be used at 
home. They will do that homework at home via that mechanism 
when they won't use it with pencil and paper and a textbook. 

Mr. Markey. I was at a Rotary Club meeting about a month ago, 
and I was speaking about this to the Rotarians and how important 
it is to get into every school. And one of the businessmen stood up 
and said, but what about the poorer kids and the slower kids? I 
mean, we would still needs jobs for them where they will be lifting 
things. They won*t be able do this, will they? And what do you say 
to them? 

Ms. Harrison- Jones. The poorer children need it more than 
anyone else. Before you came in, I also mentioned some examples 
of how we are using it in Boston and how, unfortunately not con- 
sistently, of where a visually handicapped young man, how special 
needs students, where teachers are facing such a wide range, in- 
structional range, in a single classroom, technology can help them 
meet those differing ability levels, these different learning styles, 
the need for bilingual education. Through technology you could cut 
down tremendously on the cost of manual labor, really, with some 
additional technology. 

Just to touch up here, we really do need a national — locally, we 
need the support of State and national agreement, if you will, that 
this is a priority. We can do it, but it is a lot easier and you do 
it faster when you — when the Nation is speaking of one accord. 

And that is what I think we — I know I came to say today. Let's 
not any longer say technology is good for Maiden or Newton or Bos- 
ton or for Austin. It is good for education. It is an integral part of 
education. It is a tool just as we use other things. Make it a nor- 
mal, natural thing. 

And it really bothers me that we have to spend so much of our 
energies demanding it, petitioning and tr>ang to coerce people into 
adequately responding to the needs of children and their education. 
That is not the way superintendents and teachers and principals 
should be using their time. We should be spending it trying to fig- 
ure out how best to provide educational services and not trying to 
convince everybody in the world that what is normal and natural 
and has to be, has to be. I know we have to do it until things 
change, but it is such a waste of human energy to have this hap- 
pen. 

Mr. Markey. You should just thank God you don't have to deal 
with the United States Senate, okay? No matter what you think 
about any other institution you have to deal with, they have just 
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indiscriminately killed every important bill that we for the last 2 
years have been trying to work on. 

You know, each 2-year period is central. It is critical. You lose 
a generation of kids every 2 or 3 years that you haven't got a pro- 
gram in place. And it is just so frustrating that, you know, mid- 
night baskv?tball can replace, as a discussion, you know. 

We deal with the symptoms, you know. When are we going to 
deal with all the kids that are now out there at midnight? What 
about the 5-, the 6-, the 9-year-old that, if you got to them earlier, 
you can avoid having to have these ridiculous situations about 11- 
year-olds killing others and midnight basketball. But that seems to 
capture the medians imagination and unfortunately 

Ms. Harrison-Jones. Congressman, I think you feel like many 
superintendents feel at a school board meeting when we propose a 
budget that has in it technology, computers or whatever, distance 
learning, and it gets shot down for a metal detector. So we under- 
stand the frustration. 

Mr. Markey. If what I feel like is what a school superintendent 
feels like, I don't want to be a school superintendent. Because I am 
now 6 days into it, and if this is a permanent condition, which I 
am afraid it is, okay, in dealing with the Senate, then — it is just — 
it is very frustrating. These are tremendous opportunities that we 
should be enacting on a bipartisan, nonideological basis. But some- 
times we wind up thinking that the Republicans are the opponents, 
but the Senate is the enemy. You know what I am saying? And 
how do we get around this crazy system of filibusters, of narrow, 
you know, points of objection that kill broad policies that could 
really help advance policy discussions? 

There is only 10 minutes left to go, so I will have to leave in 5 
minutes. What I would like to do is ask each one of you if you could 
give me a 1-minute summation of what it is that you want us to 
remember as we are moving on through all of these issues. 

We will begin with you, Ms. Stout, if we could. Just a 1-minute 
summation. How should we be viewing these issues? 

Ms. Stout. I think, you know, if we can take it back to the Con- 
gress and the legislation to come back with this demand for our 
children to move ahead and create the infrastructure nationally 
that can develop this. This is not an easy situation, because you 
have to look at the schools. They are not easy as well. 

And we have many constituents to deal with within our districts 
or within our local States. So we have got to have that demand. 
We have got to work hand in hand with the private sector as we 
develop these things because we want to be sure we want to see 
those tools enter our classrooms. 

Mr. Makkey. Thank you. Dr. Malcom. 

Ms. Mat.Com. I guess the take-home message that I want to 
leave is that we need to start with those kids who have the great- 
est needs. All of the problems of getting technology into education, 
they are there for everyone, and we dn need a reasonable and na- 
tional solution. But the kids who are at the bottom right now need 
this a lot sooner than everyone else. And I think that we have to — 
if we have got to do triage, then we have to look at that as really 
the best place to invest first. 




99 



Mr. Markey. Thank you. Dr. Rescigno. 

Mr. Rescigno. I think if I leave you with one message, is that 
the difference that this country has when vou compare it with 
other countries, is the fact that we deal witli confidence, and we 
deal with optimism. And I think as a public official, I think that 
is one of the issues that we consistently work with every day of our 
lives. 

And I think if Congress can do anything, I think Congress — the 
most important thing that Congress can do is lead a national de- 
bate on this, with Congressman Markey driving that issue, the 
whole issue of telecommunication and educating our young chil- 
dren. 

But I don't think we should ever lose sight of the fact that this 
country was built upon the strength of our public schools and will 
continue to be built upon that strength. And I think telecommuni- 
cations will play a role and I think all of us here will play an active 
role in that. And we support your efforts in terms of what ynu are 
trying to do. 

Mr. Makkey. Thank you. Doctor. Mr. Kernan. 

Mr. Kernan. Two suggestions. First of all, bring H.R. 3636 back 
again in the next term. It created a very fair situation where net- 
work providers and other telecommunications providers were able 
to compete, and the education enterprise turned out to be a very 
desirable partner for any of those competitors. 

And my second suggestion is that senior education administra- 
tors should study these issues and understand the remarkable com- 
petitive clout they have. 

Mr. Markey. Thank you. And Dr. Harrison-Jones. 

Ms. Harrison-Jones. Well, mine would echo much of what has 
been said, and my purpose for being here is certainly to articulate 
from this particular superintencent s point of view. And I think I 
expressed the opinion of many of my colleagues that we do have 
a vision for education that does include technology. We see, how- 
ever, our capabilities as linked to your support, your ability to be 
of help in terms of meeting this tremendous capital need. 

I would agree with Mr. Kernan. I would like — would hope that 
we could somehow resurrect this legislation and would like to know 
just to what extent educators throughout the country can be help- 
ful in regard to doing that. And perhaps I can talk to you one on 
one in regard to hov/ we best do that. 

Because, ultimately, we cannot allow this to end at this point. 
The need has never been greater than now, and we are willing to 
assume a leadership and will continue to put our necks out on the 
line in order to make this vital resource available to our students. 

Mr. Makkj<:y. OK. Thank you very much. 

Ensuring learning links into ever>' classroom and onto every desk 
is absolutely essential for the children of America in a post- 
NAFTA, post-GATT global economy world which is about to unfold. 
And it is absolutely essential as a Nation that we give opportuni- 
ties to ever>' child to gain those skills which HERE they are going 
to need and we give the parents the tools they are going to need, 
and the teachers, to proviae those skills to children. 

I want to encourage each of you to continue your good works. 
This Subcommittee on Tek^communications is going to ctnitinue to 
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work very hard to press this message on the Congress, because 
they need education as well, unfortunately, as does the American 
public, with regard to how central this is to ensuring that both the 
social and economic progress that our society is going to make in 
the next generation is inextricably entwined to the access children 
have to these technologies so they can feel empowered in this mod- 
ern economy. 

Or else we risk reaping the whirlwind of a disenchanted and 
disenfranchised segment of our population that will pay 20-fold 
greater prices in terms of the catastrophes of the cities and towns 
of our country. 

We thank you all very much. 

[Whereupon, at 12:26 p.m., the hearing was adjourned.] 
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